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Th 0 the Reader, 


TRiendly Reader, Thou haſt once 

3 h  , mote preſerited to thy view, 4 
xther Improvement and uſe of the - 
[Sefor, under the name of the Trian- 
puter Quadrant, fo called from the 

[ape thereof. 

the year" 166 0, it was my lot, 4 
firſt, to apply and improve this for- _ . 
' Mer Contrivance of Mr. Samuel Fe-,. _—— 
| ber on a Quadrant, to a joynt Rule 
pr.Sector ; and did, in 1661, USP 
tiny preſent Thoughts thereof, 'in a 
[mall Diſcourſe, under the name of = 
the Toynt Rule, of 

| Since then, through my perſwaſi- . 
-; Þns;and affiſtance, another Piece was 
- publiſhed 1667; by {.T, under the- 
_ ame of the Semi-Circle on a Seftor: 
Put neither of theſe, that is to fay, 
| kcither my own nor = if Lg what 
A 2 4 would 
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or becoming ſo excell nt; univerſal mn 
moſt Mathemat tical Occaſions, beings; 
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PIE 'Y Nentehey,che J & 
oxf: ity, . bet ore all o 1 : 


&P 
tobe made ulegf - as or; Metal.  -þ 
Z It may. be'ma ade fany Radiuf 
or bigneſs, and; y ct in little Room i hy 
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compariſon of. other: Quadrants, . wy £1 ef 
 & Mare:copyenient to uſe whe 01 
args than'other-Quadr: Jon 

. As to'the'Projetion for Hothy; 
Fs | Azimuth, articularly uſing orJq + 
ly two Lines of Natural Sings thee 
Thred and Compaſſes for thoſe twh { 
difficult ( and mariy mote cafic) Prq U 
poſitions. 7 | 


5, The neat Conveniency. of the: 
er-and a leſs Radius, | douvlanſ 
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at happen ns to. "Me ff hte, Inftru- 
| Vents ion; viz. by, S eftor, Qua- 
| Per ant, and Gunter's Rees, al three 
'F HG in one. * * NE” 
1 The confideratigr "of theſe 1 thin: rs, 
ind the love and willingneſs I*al- 
* krayes had,ts-the corrumunicating of 
Them to others; hath. put me.on this 
y f vor task of writing this Colle&tion 
-þf the uſe thereof,” 
 Wherein I'do dſt heartily beg 
hy Pardon' and Acceptance, to' 2c: 
rept in $00 ood. part the willing endea- 
Fours of my. poor Ability, which I 
Poubt not but to have trom moſt that 
+ z0w me ; For; firſt, my inſufficiency 
n the Tongues, Acts, and Sciences : 
Secondly, my Meanneſs and Pover- 
b in the World, for theſe Imploy- 
& hents, which take up formuch of-a 
3 ; » time, and adility, to perform 


to ſe, may plead my Ex: 
NS ft, F A is the Produdt 
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 Stile and Matter ; What it is, .it | 
_ as at firſt Compoſing, for I could nq ,, 
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nels for the publick good of othery 
-as well as my own. recreation 4p 


, ef —— FIOV 
Do 3g » bb £3 { 
67 5 
RA AY - NW ; $5. dk 
FA BEE IJ by " 
+ %, a I RE Sas 29.5 : © . 
p " Rr "FR br » 
IS) 4 OS. 
"TY ” , 
P EF. 4% 
Ya E" 4 WS > » 
SF 2 Y «wry : ” #4 
Bhs iÞ2 - - 6 A Se | ; 
#3 Pao oy 8 1146 3 : « Þ ® 
fe. 3q, ..; ERNIE 0 5 7 
v.47 NE NSE<E 2 eh . 
* © OE OI 8g * Ve 9 - 
EB ES on I. > » 7 . 
te X Cen CI 2 NT Pa 
ls. EE $557. . S-32 
=> "a IR, HL ., * CO, F 
OO FROST; 35 7 OO 4 
LE et”; - $ bei 45 "RM >" Lf 
C 5" » 


5 Yy ade a Hog C1 h 4 ; 
of more than Two years Improveſ,, 
ment of more than yacant Hours £ 
with the grear. diſadvantage of taÞ 
king three Weeks at'times, to dc C. 
that which three Dayes togethey,. 
might have as well, if not much bet., 
ter, performed; And at laſt, to ca T 
the Aſſiſtance of. two others, to unſy, 
dertake the Charge thereof, to mid}, 
wife it into the World. 

Thus, as Widows Mites are a 
cepted, which are offercd in {inceriſ 
ty ; (o I hope will mine, though at di 
tended with much diſorder. .as ty, 
Method ; more uncouthneſs, as tf ,j 
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ver get-Tune not Liberty, from m 
daily Trade and Calling', to trar ,4. 
{cribe it twice. T5 Ry 

Yet was it not done at any tim ,y, 
carcleſly, but with-good will and 
free intent of plainneſs and uſctul 
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> the Reader, 


0 
Ry” 


hey are ſo well known already , but 
this I will add, a better Contrivance 
and more general hath not yet to 
my knowledge been produced ; nor 
ct], Diſcourſe where the uſe of all the 
aU1Three together 'hath ſo been hand- 
'Vted,nor many more Examples,though 
"A Mr. W:indzate and Mr, Patridge have 
 |done) ſufficiently for the Gunters- 
11 Lines, and Mr. Gunter for the Se- 
T1 cor, and Mr. Collins with the >: oj 
N y ran , and all of them diſtin&tly 
beyond this ; yet this Diſcourſe.of 
[20 the Three together, may giy 
| content to ſome others, as; ; 
1 to me. 
i] The Diſcourſe of Dialling, k is By 
thered from Mr. Wells, and-yet 


j 


1 this, may often-times think | other- 


leaf of his Book all the while it was 
3 doing ; but, I hope, it:may pleaſe 
% 33 A 4 = "Y in 


Ms he Ganrere Rule, the Quadrant, 
d Sector, I need not commend, - 


thoſe that (ſhall read Mr, Wells; = 


{| wiſe, for I aſſure you, I ſaw not one - 


of the Regular Bo-| 4 
[from Mr. John: Leake,! I 
is] ready; convenient; | x 
TP; exact, and worthy of remen-| | 
”.  brance. DEL: Ces $5714 
pen, - The Theoreins, from Mr. Thomas g 
5 as in its. duc place, is obſer-! 
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WE he way ud Meaſuring, Superfi-| { 
Fe. Er and Solids; from Mr, Gunter -| t 
 .  andmy conſtant Experiencein thoſe 


5 mployments; -and the-Learnermay 
5, be ſupplied with what is often 
LITE: Jajned on, v4. the Interpre- 


£10 "of Hard-words, as much as I 
eould call to'mind; /-or "think to be 
'copvenient for that. Purpoſe. : 


- | —Y | F FP) © Ir CT, I have 92+. 
In thezed many Oitunoits from. Mr.| 


- Collins. his 'Workes, and' applied 
. "Fe nl tb the Triangaler C | 
- -Indþcen more large than'nceds in 


y prove moſt defective; for - ? 
Inever yet- ſaw Graveſ: end, 
he;Str it's of Gibralter 3 7 oa 
the Inſtrument will do as well as 
any, if well made and applied. - © 
So for the preſerit, 1 reſt and. re- -.><Þ 
main, ready to ſerve you in, ' an _ 
ſupply defects, by. well making of 
theſe Inſtruments, at the $ phear and 
Sun-Dial.in the Great Minortes, 


ohn Browne. 
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The Argument of the Book, and | 


the Autbors Apologte, 


. T length 11 y pains bath brought to 
the things 1 long intended, (paſs 


And doubt not but in every place, 
hereafter 't may be mended. 
To me it hath been of preat uſe, 
fo others more likewiſe 3 
Therefore let no man tt abuſe, 
before he doth adviſe, 
One Part thereof hath had renown, 
with Artiſts fay and near : 
The other Part I ſtrive to crown, 
with uſe and plainneſs here, - 


Although my Parts and Tame be ſmall, 


to bold forth Arts aright 3 
Yet have I plainly ſet forth all, 


. ſeemed uſeful in my ſight. 


* And though 1 hace not ſeen ſo far, 


as ſome perhaps might ſee 5 


J doubt not but that ſome there are, 


will pleaſed with it be. 
For firſt the Tyroes young may find, 
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FF The 6 cane of of hs Book, & "8 
I which when well fixed in bis nnd, 
time quickly will be gained. © + 
In the next place Mechanicks mean,  _} 
A that have'{mall time to ſpare 3 Ml 
G But yet may have a Love extream, _— 
to Mathematicks fair, 
And others that of wordly M cans, 
have little to afford, 
| For various Mathematick Theams, © 
this having. they are ſtor vi” 
As firſt with Gunters Setor, and, 
hs Quadrant eke alſo 3 _— 
By Foſter altred after, and, Yo 
- with Gunters Rule and Bow. y- 
The Traviſs Quadrant and Crofs- % 
the Davis Quadrant too; (ſtaves, 
| Their uſes all to more then halfs, # 
this Inſtrament will do: Ee Il 
IVith this advantage more beſide, Fs 2 : 
of lying 1 in leſs room, ” 
A fault that Saylors mt abide, '  \ "m8 
when they on Ship- bares,” a "_ 
In the next place, the Ruduments = "TM 
of Geometry exa&t. ' 
' L he right Sines & her oY Ter 6 
(, ; and bow they lie ances.” Viths! 
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aj TR ov "Fines, 
” And how their uſe. : and pl place u ſeen, - | 
"In Round and Plain Triangles ; 
Fpwe to deck Urania Duven, WS =. 
as Jewels, Beats 's and S glory 


E bs ons place;Arithmet "$5 
AJ - by Numbers and by Lines ; WW = 
| di that won't be far to frek DEE. 12. 
£ FT them that uſe therr times 5 I 
$ { fBrcauf the Precepts are explgind, 
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by things of frequent uſe, 
Tpat for the moſt part are contain d, 
an (ity, Town, or Houſe 5 | 
dr Land:and Timber, Boards & Stones, | 
| ligand Floor, 
at once, :.r | * 
wn Thickneſs, Leſs or More, . 
The cutting Platoe's Bodtes Joo; . | 
F s which are not yet \ maile ſe: IX 's 5 ; | 
| nd them tbe be way to contrive, ©$*43 
-and Dials on they fix: : 
b "Ther Meaſuxe and their Magnitude, . 4 
= Y, ”n Ou Sg er'3 3 HWhe: 


= uY on 
4. 0 
%, FI £5 
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are many Propoſitions, . + ® 
Which fitly to th Rule / apply, — 
avoiding repetitions. rx TY 
Andafter,in thepleaſant Art, 
of Shadows, T1 ado wander, . 
To draw Hout-lines 5 mn every par 
. both upright, OVer, and, cd: 4c - 
Anil all the uſual Orn rnaments, .. OCs 
that on Sun-Dials BN in 5 06. 9 
Which are  deſertb d to the ment, _ 
SoFs trauel; for to ſee 5 © '. 
As firſt bs Place and Altitude, _ 
hs Azimuth likewiſe ; 7 J 
Hu Right Aſcention, Amplitudez” : 
and how foon be doth Riſl 7 
The r ſame alſFto Moon anda Starss - -.... 
is moderately appli ds ll. 
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Wi beteby the time s Night a affeare; oh 3 


the Moons Age, .and the Tide. 4M 
Then uy rs Diſtances £48 ps 


=_ : - | FT um 1 t of the Þ Es 
E- -- And allo ready Rules to ola e, TE _ 
=. the Logartthraal jk PS 
Which may prove ready Hints to theſe, 
- that are in thoſe moſt able : 
And many, other uſeful Thing, 
i ſcattered bere and there, 
Which formerly by Me hath been, 1 
accounted very rare. : 
And laſily; for the Saylors ſake, P, 
I have ſpent many an Four, 
E. Th Trianguler-Quadrant for tg make, 
L. - more ſeful than all other : 
Sea-Inſtruments that rhey do uſe, 
at Sea for Obſervation 5 > 
nd ſure 1 am, it won't abuſe | 
them in their Operation 3 
As in the following Diſcourſe, 
 tothem that willing be, 
Tt will appear with eaſie force, | 
if they have eyes to ſee : , 
The Method and the Manner us'd, 
as neer as I was able, 
follow the old Wayes ſtill us d, 
and counted warrantable, 
And in this, having done my beſt, 
i my male 5 dAſrihy 


ce :: . 


— 
ONT” 
re” 


oo ie Authe Xs Apologie: | 
hy _ Eh =P IM _ i ſelf the leaſt,” 


would havethe Truth prevails . 
And grve the honour and the praiſe, 
|  tohim: that bath us made, 
| Of willmg minds bis Fame to regs y 
by hu afſifting aid. 
To whom be honour now and eke, 
benceforth for evermore, 
Aſcribed by all them that ſeek 
the Truth for to adore, 
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. : 5D. P+ 370:l. 2-f. ane er, Co-lang- | 
dal. 2-75 Scale. p.384-1.14. | 
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The Deſeribtion, and ſome uſes of the” 
” Triangular Quadrant, « the. Seftor 
f made @ Quadrant 5 being at, excet- bp 
| |. ſent Inſtrument fot Obſervations 7 and 2 
| .. Operations at Land or Sea,. jerfory * 
1; ming all the Uſes of. the Fore- flaffs . Nj 
> Gant Snſ > Gunter'-Bawy. - + 
-: Gunter 1-Craſs-ſtaff,Gunker +- 5 


y #1424 


' drant- and- \Seffor . 5 with far Ore. 3 F 
-* convenenty and as much exabhy met 
fs ef. all of them wil &  of:5 
£19! | Thi Diſetipion thireefs. "of, : 


| #50" ſt, itisa joynted Rule for Sefton). | 
| "madezo what Length: -or -Radins. © > 
you pleaſe,”'( as t6'63'9, 12,; I8g-. + Þ T 
h 24, 30z or 36 inches Leng hs wo £ 
| when it"is-folded or ſhve together; ;the- ' 2 
ry” of which Lengths 1 is big enough fob... > 
of Pap draughts$ jones af os 
-ofO (ervations. Iu chis--- 
Br 
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Alte Sctorgtith a Tenriofi wp + 
—_— ro Mor e-holes"ar ebay 

Ms = 5 | che iſe of the Sector, | to_make it 5 w 4 
”  "Whuilacral Triingk x | from which ſhape; 
and its ule, it is properly called a a Triangular i - 
Ndrany. x *' © 

2; Secondly, ,as tothe Lines graduate : oa 
thereon. they may bemore or leſs, as your £2 
.uſe of chem, and as the coſt you will bez& *: 
ſtow, ſhall pleafe'ro command t.But to make] - 
it compleat or the promifed Premiſes, theſe 
that follow are Necelfary e6 be inſcribed. 
 Fhercon 2$mn the Figure thereof. 

-.And firſt. yqu, are.in order hereunto to 
"conſider, The outer-edges of the (SeRor or) 
Inſtrument, che inner-edges, the Quadran« 
tal-fide, the SeQtor-fide, and the third or 
looſeepiece;* allo the fired or Head-leg, 'the 
moying-leg, the head, and the end of each 
tes, alfothe heatl and leg cetiter oy of which 
morein its proper place. 

#-.x. And firft;'on the outer: eighcis placed 
- the Lines of // Artificial Numbers; Tangents, 
_Sines, and verſed Sines, to as large a Radius 
' gs the Inſtrument will bear, +. 
ne {S; Secondly on the in-ſide 'or edge, on 
ſhore Rules 1s Sed inches, | foot meaſure, 
* Heſine of Iz2, or ſuch-like,”' But.on larger 
ramenty a Meridian _ co oue ach + 
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L | ther more uſeful Line- you ſhall appoint: 
$7 your particular purpoſe: 5, 
3. Thirdly,in deſcribing the Li $9V-the 
FI ſides; firſt T ſhall ſpeak rothE Sedtots 
(be, where the middle Lines all-meer at the 
4Center at the head where the Joynt is: the 
"order of which ( when the heador joynted 
| end lycth toward your left hand, the Seftor 
being ſhut, and the SeRor-fide upermoſl J 
is. thus : 

- x; The firſt pair of Lines, and lying next, 
to. you, is the Line of Sines, and Line of 
Lines, noted at the end with S, and L :-for 
Sines and Lines, the middle Line berweeri 
them thatruns up to the Center, and where 
1n the: Braſs center pricks be, 1s commoii 
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wy Or entrancess £5456 
- The Line next theſe; and countſn$ 
oi you, is, the Line of Secants 
at the middle of the Rule, and proceedirit 
. to 60 at the end, and noted alſo with Ss” 
nts, one of which marginal Lines con- 
finned; would run to the center as the os 
ther did. | 7 
3. The next Lines forward,and next the i ins 
Ker-edge on che movingileg are'the Lines of 
746 B 2 
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4, Mk TS 1: >. 
Tangents z * the ht which, 'ant-next.to- 'F 
© you, 15the Tangent of 45; (being. the laxgelt | 
_ Radius, (as tothe length of the Rulet'y the Þ- 

. other is another Tangent to one toarth pare |. 
of the length of theorher, and 0m ro 

76 degrees,a little beyond the other:45 : the F 

middle Line of theſe alſo is'common to bothz - 

in which the Center pricks muſt be, Ac the 
_end of theſe Lines 1s ufually-ſer T, T. for 
Latgents; | | W 
4. On the other Leg of the Sector, are 

the ſame Lines again, in the ſame order 
counting from you; wherein you may note, 

* __ That as the Linesof Sines and Lines on one 
© "Leg; are' next the outward-edgez on the 
> other Leg, they are next the inward-edge 2 
 Ao'that at every, or any Angle whatſoever 
the Sector ſtands at, you haverLines, Sines, 
and Tangentsto the ſame Radius : and the 
.Secants to juſt_ half the Radins, -and conſes 
quently to the ſamERadius by turning the 
Compaſſes twice 3 Alfo any Tangett tothe 
greater Radius above 45, and under 76, by 
turning the Compaſles four times, . as after» 
wards will more appear: Whichcontrivance 
3s of excellent convenience to ayord trouble, 
and fave time; and happily made uſe of, 
4 1n this contrary manner to the former wayes 

> of ordering them. 


7» $+ Fikchly, wichous or beyond, -ycr next 
oi . to 


ts 

Cf be 3, 
| j 
vp I >" 
Pt, oe 

F 


” 4 P 7 
Lay H - . 
& za = . ” . 7» Om 
ESTA WG y x £ y 

3 p Wir Ig af ” 

4 - 2 k \ bo 2 "IS v. ” 
£ - bY 05h »- 4? er”, 

Ox: OS . q we < : o LE - " 

©, <=" 270 CR . ty : I: - ih Ft i) 3. 2.6. 


x CO STE TIE 3 mw 
" # k lr Wnecs. A A214 $75 

_ = "Wh, bY fo, oe ONS Rs ny 
_ *S > Y SR T0 e 
Co 


Fo 20 greater Line of Tangents on. the =. 
, head-leg, is placed .che firſt 45 degrees of "I 


+. the-leſſer Tangents, which begin from the 2 
| Center at 45 degrees, becauſe of the ſtrait»  - 
'2 nels of the room next the Center, where = 
* they meetina Point : yet this 1s almoſt of 
as good uſe, as if it had. gone; quite to the 
Center , by taking any, parallel Tangent 
from the middle or common Line on che 
great Tangents, right againſt the requiſite 
Number counted on the ſmall Tangenc un- 
der 45+ 

6. Sixthly, next to this will not be amiſs 
to adde a Line of Sines, to the ſame Radius 
of the ſmall Tangenc laſt mentioned, and 
figured both wayes for Sineand co-Sine, or 
lomerunes verſed Sines, 

' 2. Seventhly, next tothis a Line of Er 
qual Parts, and Chords, and the Secants i in 
@ pricked line beyond the lictle Tangent of 
45, all to one Radius: To which ( if, you 
pleaſe) may be added, Mr. Foſters Line Soll, 
and his Line of Laticudes; but thele ac ples 
ſure, , 
8. Eighthly,” on. the outermoſt-paxt ok, 
both Legs next the out=fide, in Rules of h: by 
an inch thick. and under,. 1s ſet the1 ingof — 
Artificial verſed Sines, laid next co che Eine © 2 


F- 


of Artificial Sines, on the qurer-edge 3. 2. ur. -Y 
4 it che Rule be thick cn t bear four © Þ 
" "_””. B 3 : Lines = 


BR ys», R, 
= kh. "06 
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" thinin this Sb & may be ſet is Mes" 
-Fidian Line, actotfling to Mr. Gunter, coun» 
ting the Line of Lines as'a'Scale of Equal 
Parts, | Thus much as for the Sector-lide of, 
" the Inſtrument. * | * 
4+ Fourthly, The laſt fide to be deſcri- FÞ 
2 bed is the Quadranral-{ide of the Inſtru- 
E - ment, wherein it chiefly is new, Therefore 
: "Þ ſhall be as plain as I can herein. ' 
| To that purpoſe I ſhall in the deſcripti= 
ES. on thereof imagine the looſe piece, (or third 
-- - piece) tobeput into che two Mortiſe-holes, }F 
LE wWhichpoſitionmakesitin fornt'of an Xqui- . | 
EE . laceral Triangle, according to the Figure 
annexed, noted with ABCD; where itt | 
AB is for brevity and plainneſs ſake called | 
the Moveable-leg, D B the Head or Fixed- b 


” » 
2K 
"IE. 


leg, DA the looſe-piece, -B the Head, A 
- and D the ends, C the Leg-centex, at "the 
beginning of the general Scalez the center 
at B the head-center, uſed only in large In- 
- ftruments, and when you pleaſe on any 07 
or FR. 


- For NY Lines graduated on this fide. 
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4 [7 
& And WY” degrees are ] eat SN 
| on the looſe:prece coward both ends, wit 6 
10, 20, 30, 40, &'c. and' about 'on the 
| ,moveable-leg, ' with 20,30, 40,50, "6h, 8 Y 
"W& 70, 80, and 90 at the head : Alb i it-ts._ 
” -numbredfrom'60[0 on the movyeablt-leg, 
with 10, 20, toward the head; and the 0- 
ther way, with Io, 20, 3O, 40, 5O, 60 on- 
the looſe-piecez and ſometimes alſo from - 
the Head along the Moveable-leg , with. 
IO, 20, 30, &c, to 90 on the looſe-piecez -.* 
and the like alſo from the end of the Heade —— 
leg, and” ſonerimies from '60 on the looſe- 2 
{ Pieceboth | wayes, as your uſe- and occaſion 
ſhall require. iP 
Secondly, Onthe Quadrantal-fide of this _- 
| looſe-piece, *burt next the inward-edge $$ * "Yf 
L ' graduated 60 degrees, or che Tangent's _ © 
| Twice 30 degrees, whole center, 1s the tits 
ter-hoſe or Pin at B, on the Head or Po 
of the SeRtor. TL 
Which degrees are numbted theee Wa 
viz, Firſt from D to A for forward Obler: 
vations3- and from the middle at 30. to: A 
=. - end of the Moving-leg, -with x0; 20% 
& 30; and again, from D the end of che _— 
Head-leg to A, with 40, 50, 60 70,88, ©» 
90, for Obſervations with: Thred nd " —M 
Plummer, 
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Moving-leg, is the Line of the Swns right 


JO, TT, T3, OF I,2, 3, 445, the 0- 
ther ſide of the Line, as the Figure annexed. 
Theweth; The divifions on this Line is ( for 


. hemoſt part) whole degrees, or eyery tour 


Minutes of time, | 
p Foxrthly, Next above this is the Line of 
the Szps place in the Zodiack, noted with 


V.S 21S toward the Head ;. then back ar 


_ gain with $1, m2 © over 60[o in the de- 


£grees, and 12 and 24 in the Line of the 


* , S#+ right Aſcentions ; then, toward the 
-- and, withm 2 yp; then back again with 


and X; being the Characters of the x2 


Signes of the Zodiack, wherein you have 


xpreſt every whole degree, as the num- 
be of them do ſhew, there being 30 dex 
grees in one Sign, "bf | 

- ». Faftly, Next aboye this is a Kalender of 
Months and Dayes ; eyery fingle Day, being 


 Expreſt, and three or more Letters, of the 


name of every 'Month being fer in the 


| Month, and alſo at the beginning of each 


Month, and every 1oth day noted wich a 
Prick on the top of the Line repreſcating ut 
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Aſceution, numbred from 60]0-0n the de--\ 
Bread with x,2, 3, 4,5, 6," toward the . | 
-Head, and then back again with 7, 8, 9," 
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;.. "AR Next over. el FD: is | che "8 "Y 
C Lw co. find the Hour and Azimuth-inia _ 
articular Laticude: - Put alwayes on ſmal- 
; E Inftrumencs( and very rarely on.large 
"M— F- Triangular Quadrants for Sea Obſervations) 
"75 the loweſt Maxgent whereof, and next the 
Months, is numbred from the end toward 
the Head, with 10, 20, 30, 40, 50, 60, 
' 70, $0, 9O, I0O, IO, I20 , X30, nearthe 
. Head Center, For the Semi-diurnal Ark of 
the Suns Azimuth, and in the Margent next 
above this,, with 4, 5, 6, 7, 8, 9, 10, 1, 
. 12, nearthe end, for che Morning, hours; : 
then the other way, #4z, toward the Head 
on the other-{ide the Hour Line, with x,'2, 
3, 455» 6, 7, 8, for the Afternoon hours, 
Seventhly, On the ſame. Quadrantal- 
fide,. and Moveable-leg on the ſpare places, 
beyond the Months toward.the end,is ſet an 
Al and the Names of x2 or more _ 
:- Stars, to find the hour of the Night wee wa 
x2 Stars are noted with 1, 2, 3, 4, $36 ,75 
+ $,9, 10, Il, 12, among the degrees un 
| {mall Figures; as in the Figure. . 

Exgbtly, Next of all co the in-fide, is they 
Line of Natural verſed Sines droves to the 
Center, with his correſpondent Line on 
'* the other, or Head-leg, Exprelſt ſometimes: 
in a pricked Line, for want of room, -: 


Ninthly, On the Headeleg, and ae, _ 
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_ another Line of Natural 1 Sines, med 


BEGGE 


2-H verſed Sines Ws wo is + he 
Line of *Equal Parts, or Line of Lines: and 
on. the ſame common Line whertin is the.» ; 
. Center, is the Line of Natural Sittes, whoſe | 
length i is equal to themeaſure from the cen" ; 
gerarC to 60[o on the moveable-leg; fo 
that the Line of degrees is a Tangent, and ..* 
the meaſure from C to any Tangent, a Se- 
cant, to the fame Radius of che Natural : 
Lines of Sines, and Lines': Alfo beyond. mm 
the Center, C on the ſame common middle *# 
Line is another ſmaller Line of Natural 
Sines, whoſe length is equal ro-the meafure 
from C/to 60 on the looſe-piecez - then if 
you count from the Center pin at 60, on 
the-looſe-piece, toward the end of the-mo- 
vable-leg,they ſhall be Tangents to the ſame 
Radius, owe the meaſure from the Center 
C to thoſe Tangents, ſhall be Secants to the 
ſame Radius, which may be well to be or= | 
_ dered, toa third, or fourt h part of the for- 

mtr, from the Center downwards : Theſe 
ewoLines of Sines are beſt figur'd with cheir 
Sines3 and Coſines, the other way with a 
{aller figure, and the Line of Lines from 
| the Center downward from 1 to xo where 
90-is, which Lines of Sines may becalled 
a general Scale for all Latirudes, 

Tenthly, Next to this toward the outer- 
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"eo the particular Line) of Hour and Azi- 
” murhs, for one particular Latitude, nored, 


: .<Pert. Scale of Altitudes 5, or Stnes, _ Yf 
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 -Eleventhly, Nexe to this is the Line of - ' +7 
= -29:, for ſo many dayes of -the Moon's agey' Was 
"F in ſhort Rules of the whole lengch, but in © 8 
'T longer not; being eafily known by the mh 
fingle ſtrokes, and Figures annexed to thoſe b_— 
| ſtrokes; . 
 Telfibly, Next the outer-edgeis a Line 2 
of 24 hours, 360 degrees, or 12 Signs, or * 
in moſt Rules inches alſo, uſed together 
with the former Line of 29;, and as a 
" Theory of the Sun and Moon, and ready 
way of finding the Hour by the Moon 'or 
fixed Stars, 7 
 Thirteenthly, To this Tnſtrument'alſo be» 7 
longs a Thred and Plummer, and Sights, as 
to other Quadrants;z and a pair -of Com. 8 
4 paſſes asto other Sectors z; a Staff and Ball © =? 
 Hocketalfo, if you. will be curious and at- 
curate. | 
| And for large Inſtruments for Sea, 2 
Square and an Index, which makes it a pers 
feet ſinical Quadrant, and two ſliding fights 
allo, which makes it a fore and back-ſtaff, 
and bow, as will appear more at large after# —* 
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_ BY ; - Some Ules of the 4 S 
 .» Trianguler Ouadrant, *þ 
” -_ for Land and Sea Obſer- * 
.. vations and Opera- 

tions. 


CHAP. I. 


 Numeration on the Lines graduated 
on the Inſtrument. 


E I the firſt place it will not be amiſs to 

2 hint a few words, as to the reading the 
Lines, or (more properly) Numeration on 
 theLines; wherein take notice, That all 

* > Lines of Equal Parts, or Lines applicable 
z to Arithmetick, as the Line of Lines, the 
> Linc of Numbers, the Line of Foot-mecaſure, 
and thelike,; wherein Fractions of Num- 
>= bers are requiſite : they are moſt commonly 
> accounted in a Decimal way, aud as much 
bo gs may be, the ſmall divifions axe numbred, 
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Be m_— 4 Ws . ES 
'=F Butin the Lines of 2g Tangents,- Se-. 
ESants, and Chords ;- being Lines belonging 
xroperly to a Circle: / in regard that the "Mm 
Sexagenary Fraction 1s ſtill in uſe, the inter- ad 
_ MHncdate Diviſions are, ' as much as may 2 
FFbe, ficted to that way of account, viz. by- 
'Iwhole degrees, where they come cloſe toge- 
- Ither, (or the Line of no/great uſe.) And if "of 
_ more room 1s, to half degrees or 30 minuts, W_ 
Wand ſometimes ro quarters.of degrees'or 157 = 
AJ manuts; .but toward the beginning of the -—Y 
YLine of Natural Sines, or the end of the, 
Natural Fangents and Secants : wherethe 0 
degrees are largeſt, they are divided ro'es 
very-10th minute in. alt large Rules as: by 
confidering and accounting you may plain= 
{ ly perceive. #1. ; 
\J - *' Take twoor three Examples of 
1 - each kind. 46-3 
- | © +2: Fiſt, OntheLineof Lines, to fin 
the Point that repreſents: x5. Inthe doing 
of this,'or any the like, you muſt confidex 
your'whole Scale, Radius, or length: of che | 
Line,:may be accounted as x, as 10,as 100g 
| as 2000, or as 10000 ; and no further can _, 
be applicable ro any ordinary Inſtrument, : 
Wherein obſerve, That if the whole Line 
be onezrthen the long ſtroke by every Figure 
4 doth repreſent one tenth of' that Integer : 
4 and the next ſhorter without Figures, are 
=: OC.” 2 hang 
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hundredth-parrs of that one Tntegers and Þ . 
xoocoth F. eliimarcd in fuller Infra? 
ments, and ſometimes expreſt in larger Bur 
the hundredch thouſand part. is alwayes roY 
be eſtimated by the eye in all InftrumencsY; 

, whatſoever. | x92. 

2. Bur if the whole Line of Lines ſhall 
repreſent 10, as it uſually doth, and as it is 
figured; then the long ſtroke at every Fi. 

, gureis-I, and the next longer are tenths, 
and the ſhorceſt are hundred parts, and the 2 
thouſand parts as near as tan be eſtimated. 
-  Z.: But if the whole Line repreſents 2 * 
hundred, as here in; our preſent Example, ' 

| t en the long ftroke by every Figure repre- 

ſents x0, and: every ſhorter ſtroke is one; 
and the ſhorteſt ſtrokes are tenths, and the 

: gn parts as much as cawbe eſtima- 

ted.- - 4 

* 4- Butif the whole Line ſhall reprefeme : + 

a x000, then the long ſtroke by the Figure 

ſhall tepreſent a hundred, and every ſhor- 

ter x0, and every of: the ſhorteſt {trokes is 
one-Inceger, and a xoth part as near as cari 
be cſtimared. ; 

5- Buc laſtly; ifthe whole Linereprefent 
xo000, then every long ſtroke is x00, and 
every cut 18 ten, and every fingle 

- Iriteger is as near as can be eſtimated by any 


ordinary Inſtrument, | h 


: by. concaving. 
uJ | che whole Line ro tepreſenc 3 x00 z + theri the 
firſt long firoke-by x.:3s 10, then the nexr- 
s | ſhorrer is for Tx, the next 12, &c. to's Fi; 
hich is cut up- a little: above the Line;: for 
The more ready reckoning withour- telling 
Fhewparts :- which: I-15; m Point en 
0 be found. is : 
Example the ſecond, ” find ont 1550 
; = en the Lone. 
"MI: This will comeunder, the Notion of the 
Fc Rule, wherein: the whole Line Jis. con- 
* Fewed to repreſent, 20009; then' the firft 
I F# is forthe x chouſand, then the fifth longer 
Itroke nexc 13s for the goo. z and laſtly; the 
niddle:iberween the god ſtroke andthe 
$000 ftroke isfor the go, being a litcle be» 
Load: the Point for x5 inthe firſt Example... 
Athird Example of go25.' 
"This third Example. may fuſhce-for this 
work, :being (o plain after a lictle due cons 
| Kderation : For firſt, the-whole Line is cons 
$cived to.repreſent xoo00, then the long 
troke by 5 is for 5000, then there 1 ws no 
-Mundreds, therefore the Point re 
JSmuſt be [ſhort of 'the nexr longer feoke, 
Fo hich ignifics hundreds, and being it is-juft 
1 25, which "is 5 of'an; hundred, the; true 
# Point readily ſheweth ; it felf; If yqu-re« 
quire 


_ 


- TN » : 4 o 
4s Nb hh? my an. 47% Sos ECON $4 eh + 1 "meV M06 _ 
fn % -_ PS: OI kh EEE IFC Se ba Wt $x x 4 Ea Sd Py 2. 

+ Sie 4a IB a be Sfp $3 pe Yet rd ES rat aps SE OI => a he 3h Sabo TT W N05 8 

, A "Ig=-0'o& F-9g 5 RE, > > 8 $7 » - LN VN C0 eg "RAE n a Ip > SLAG; SYtn nd go Bing) 
os ES 3; oC 0 a 4 - —— , 
25x. 6 4 
34.9 & 


IEP = os r ; 
OSS ©; - 
Sc. * AER REED ## mL, 
Hb 7 Eonar Bae £ Ts 
* $#Þ4 USES 


DOTABEs ner 
® 
'Thys ter; ou to 


3 


of Mr. Windpates Rule of Proportion ; fi 

"the firſt Chapter of the Carpenters Rale, bil- 
F. Brown. | EEE NN - 

_-- Laſtly, In nameing of any Point ifoun 
 Qut on the Line, great care and reſpe&t mu 
| be had as to the true value of the: Nuniber 
7. according to the rate of the queſtion-pro 
pounded : - for the ſame Point: that repre 
ſents x5, doth repreſent x50; - and alſc 
'xF5©©, 'or x5000,  ( ncreafing aboye th 
2 bounds :before mentioned ) alſo it fignifie 
587 one and a half, or is of one: hundred} 
BE which is uſually expreſt chus'in a Decimaſ 
E. Fra&tion:!5.., or mote readily; org." KF 
| -. Alo-it x ſhould be a Number with a di iy 
-* gt, two ciphers. and/ another digit,- a: 
-, 2,005, this Nymber would be formd'cloſe 
| to thelong ſtroke, by the figure'2:and may}... 
repreſent either two thouſand, \and-5 off * 

' X©OO mere 3 or 20 and'5 of a hundred F..- 
or 2 hundred and-5 of another. 20 more 
8 oriplainly as it isſer down, two'thouſand, 
— no hundred, bur five: Thus you: ſee they, 
>  _ manncrof expreſſing whole Numbers, of; 
— whole Numbers. and Decimal-:Fra&tions{;, 
_ Which on«the Lines is one and rhe ſamgp, 

-. thing; and thus all Decimal Scales arertd,, 
\ beaccounted,. and in the faine age. vn 
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= x ſee m Sa 6: in her Boi be 


Brem Kone, SFCLEEL 0 


on 
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Jo: i: porn 'n SHEET. 2 

i, But, ofos, Nume teon , on all Ginad 
HP is much cafier : For firſt, yery few 
Inſtr e: unkeſFar one part of the Line, 

can expreſs nearer than minutes of a degree. 
Secondly, The. whole! Radius or: Lige of 
>, Lings1s but 99 deep of r but 45 of the 
7 CON or 60 0 f the Chords, or Serants : 
ft Cid Inſtruments w I2 or 18 inches 


d1us, You, may expreſs. j=k well eyery 


4; renth minuce, to 6b on” the] ne of Sines : 
- pod 5, Te de Wd BEE. god 
of PSS £9 
® þ 
Ol FIITD 
Aft For s egtce. 
I; Mos: ROE ck 


count thus ; 


he Firk, . eveiP Ye RFI is noted wich a 
Jo Cries and figures ſet thereunto; _Se- 
980A 7 whol Me A rec 15 cut berweens 
eas, ee Lines, and $6) metirhes with 2 
BJPoinc or Th ii the;end fs the ſtroke; and 
TFevery $th degree Fut up higher than the reft 
q RING win oe with Nree Poines, on the cn 
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xoth, x-Sq or zothn minurs, -fs* «e's 


tween two Lines an moxe ; s 08 will af 
Pear very plain with a-hnle praRtice. 


" Exim les to find = Slur of the Latitudel; 
we at. 18 on, ra. a, S 


2. 


"=P 


x. OY i of ally Like of Sls! If 
A anital, gr $ettor fide, nt, 
c occalion, you lee 50). Rl, 
Uegre $3 then, one. degree A Al 

K X ON x de es, then wen 


"eilge ates, , 207 
minutes, eftiryare oug - 
; forwarder of ' FS 
"Sine « 


icire.3 "0M Yeti V9 on m 


of he Fit K 
Comple 


we, 
. 
= 


WY chat ſhall be the Sine Complemibtit. of the 
"FF Lacitude required, 


x: 4 ow, Example. . 
Fx 32 taken from go, the reniainder is - 
th 28, now if you count fo much from the 
Ef beginning of the Line of Sines; according 
.*Feo the laſt Rule, that ſhall be che Point for 
_ [the Sine of 38 28, the Comiplemene of 
j* 32, or the Sine Complement of the 
LHmde: > 
4 | Or Secondly, If you count 5 x 32 fromi.. 
- FS0, calling 80, x0; and 70, 20; and 6o, ©. 
6 30z FO, 40z 40, Fo, &c. whereloever the - 
Number whoſe Complement you would 
have ſhall end, that is the Sine Comple- | 
Wu ment” required, which will be at 38 22, 
\"Ftfrom che Center or beginning, for the Co. 
fine of 51325 The like work ſerves for 
any other Number, or on apy other Line, 
Has:on the Degrees, Tangents, or Secants; 
Natural or Aruficial, as by practice will 
moreplaialy appear, to the willing PraGtis 
"0 
( 2. SSQG1. 11% 


4. To find che verſed” Sine of an Ark of 
'g! Angle, orche Sine of an Ark 'or Anglea- 
7” woye 90 degrees; or che Chord above 180 


+ '% 


7] U IrceS; obſerve thele Rules, 
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20 ] 
T. Firft,, a fil Sine, is the meaſure on 
the Line of Sines, from the center or begiri- 
ning of that Line, to the: Poine that doth 
repreſent the Ark or Angle required. 


2, Theright Sine of an Ark or Angle 


above 90 degrees, is equal, ro the right Sine 
of the Cortpletnent thereof. to x80 degrees, 
being readily accounted, thus ; Count the 
exceſs above 90 backwards, from 90 toward 
the Center; then the meaſure or diftance 
from the end of the account to the Center, '1s. 
the Sine of the Ark above go required ? 
Example. Let the Sine of 1x30 be required, 
firſt, if you take 130 from 180, there- 
mainder 1s 505 then I fay that the right Sine 
of 50, 1s alſo the right Sine of x30; for if 
you count backwards from 90, calling 80, 
IOC; and 70, 110; and 60, 120 3 and 
5O, x3O; the meaſure from thence to 00,0r 
the Center, is the right Sine of x30 des 
grecs, | 

3- Theverſed Sine of 'an Ark or Angle, 
15 the meaſure on the Line of 'Sines from 99 
toward the Center, connted backwards, as 
the ſmall figures for Complements: ſhew, 
counting 90 for 00, andthe Center for go, 
(as the Azimuth Line is figured) openyng 
the Line of Sines to a ſtraic Line, and the! 
counting beyond 90 forthe verſed Sines a 
bove 90, as on the verſed Sines 15 plam 


Be 
_ - 


/ 


ER [ 2x ] 
ſeen in (the figure of the Rule. 


? 
- 4., For Chords of any Ark or Angle, do 
1 | thus? | 


Halve the Ark or Angle required, , and 


> | take the right Sine thereof, and thar ſhall be 
e | the Chord thereof. 
EY - Example, 


>| TI would have the Chord of 40, the half 
e | of 40 is 20; then I fay the right Sine of 
iS. | 20 is the Chord of 40, to that Radius that 
: | is equal to the right Sine of 30 degrees, at 
, | che Radius the Rule ſtands ar. | 
_ 5. To finda Chord to an Ark or Angle 
ce | above x80 degrees, you muſt count as you 
if } did the right Sines ; for note, the Chord of 
I, | x80 1s equal co the right Sine of 90 dou- 
4d || bled, which is the full Diamerer of a Circle : 
Yr and a longer right Line. than the Diameter 
ef] cannot be taken in a Circle; therefore it 
mult needs follow that Chords of above 
e,f| x80, are ſhorter than the Diameter which 
59 is the biggeſt Chord'; therefore the Chord 
as of 260, is equal to the Chord of 'xo0 de- 
wil grees, or right Sine of 5o, the Sine of 30 
©, being Radius. 4” 
nel 6. In uſfing.the Artificial Sines and Tan. 
enj gents, or Secantsz if you are to uſe,a Sine 
a4 aboye go, then count $0 for 100, 70 tor 
ily 310, 60 for 120, 8c, Burt tor Secants, 
a | : & 3 X the:1 


of 
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* then count after themanner of verked Yines.s } 


Thus the Secanc of 60 1s as far beyond go, 
as it is from 3o to 90; fo that when you 
have occaſion to uſe an Artificial Secant, 


which is not often, Then ſer the end of the 


Rule againſt a Table, and counting back- 
wards from 90 to the nymber of the Secant 
required, turn that diſtance beyond 90 on 
the Board or Table, and that that be your 
Secant required, as will be aftetward hin« 
ted, as they come in uſe, 


eaten. 4 _—_—_K. 
ry - — - — <—— u_—__ 


CHAP. II. 


A brief Deſcription of the Lines of a 
Circle, and the Explanation of fame 
termes uſed in the following Diſ- 
courſe, 


T7 OR the better underſtanding of the 
— following diſcourſe, it is needful co.un- 
derſtand theſe Elements or Principles, as 
the Letters are neceſſary to be known before 
reading, 
\ 2. ACirck is a figure encloſed in one city 
cular Line,called the Circumference; in th 


rer 


nliddle whergof is a Point called the Cen- 


OC Ln , - 
i -. AA, 005 
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Sa Yl._ ca cc... x © -—— & 
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- 4 wi. 
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4 ter >From, which Prin via, all, gight; Lines Wy” 
' drawn to the Circumferencey, axe. £aul 28s -. 0 2 
' taanother ; asin th : Circle. AFCD> Bis 8. 4 
the Conter, ABCN che Circumference, .* "+ © 
the Lines E A, EB,;EC, E.D; are cqual. - | 
. 2. Any right Line crolhp the Cirqumfes - — 
rence, and paſling. through x the Cen ex of 4< 
Circle, is called che Diameter 3 ,and, it dir 14 
vides the whole Circle intg two equa] pa rtsy | 
called Semi-circles ( or hal:Cird%, ) And | 
the half of that .Line 1s called a. 0 | 
diameter or Radius to that Circle... As the 3 
Line A C.is the Diameter, and,E.C the balfs \Y 
Diameter or Radius. 544, of 
:3-; Any other Right-line crofling the Cir-., * 1. 
cumference i 1s called a Chard, or Subtence; - 4 
&'the Line FG, which divides'the Circle 4 
Into two anequal paxts :- And,notegthat this = E 
E | Subtence belongs both to rhe. lefler,. and alſo E 
{-| to the greater part of .che Circumference » i. 


'that is to ſay, the Chord: of go deg- is allo FE 
the Ghond « of 2.70 deg... ſo that FG is 75 
ve | Chord to the Ark FBG go deg., and als & 


a-| {0 the Ack FDG heing 270 deg. m a 
as | ore than balf the Circle, _... Fas 
rel 154+ Half che Chord of any. Ark, is.the 
| right Sine of. half.char Ark; = the 5190 
| Line HG, the half oft FG, 1s the right 
vl Sine.of che Ark iB Ghehalf of F BG. 
| - «2 The: Sige Complenens.or Colin 
8 4 | 4 


- 


E grees, 4 « tapc _—_ 


EE By I [ 24 FE - 

' any Ark i&the neareſt diftanci rromt! ' 
eumference to the Diameter :+ Perpendicu- 

ler tothat Diameter fxoit whence you coun- I} 
ted the degrees and rhitmces of che 'Ark-or 
Angle.” A$ thus, GI-is the Coſine of - the 
Arx 'B'G3-and'the Right Sine of any Ark 
1s the neareſt diſtance from 'the Circumfe= 
an + e Diameter you counted- the'de- 
grees. trolls, as G H 15 the Right Sing of 
B G. - v:# 2 RR. oy 
© 6. Theverſed Sine of 'any Ark or Angle, 
3s the Segment of the* Diameter between 
. the rightSine of the ſame Ark and the Cir- 
cumierence,. LE a 


Thus HB is the verſed Sine of the Ark 
BG, and'HD the verſed Sine of GD? So 
alſo is GH'the right Sine of the Ark GCD 
or the Angle GE D* 45 degrees abuve yo, 
iz. 135 degrees, > 

7. A Tarngent1s a right Line drawn per- 
pendiculer tothe Diameter, inning at 
one extreme'of the given-Ark, and termi- 
nated by a right Line drawn from the Cen- 
ter to the otherextreme, of the giwen-Ark in 
the Circumference, till jt -inter-ſe+ the 
perpendicttler 5'Thus CKs the Tangerit of 
the Ark'C-G; or che Angle CEG, 45'de- | 

1A but torn ed 
* ” 8. -A'Fteon ita right Line drawn from 
- Phe Grnrer. chovgvi one excrenie of this given. 
__— MM Ark, 


£ * 
' if 


: Fo 


= 


L- 


& Kill it meet ak rang rais'd per= 
FT penculrly from the Diameter, drawn to 
: theother Extreme of the ſaid Ark ;Thus the 

- Eine EK 1s the Secant of the ark CG, or 
 # rhe Angle GEC. 
9, Note, as ina (Natural ) Sine, Ph 
neareſt diſtance from the Ark to one Diame- 
. | ter, from whence you counted the degrees 
f-- o the Ark or Angle, was the' Right Sine ; 
| and cheneareſt diſtance from the ſame Poinc 
» | ro theother perpendiculer Diameter, 1s the 
a | Cofine of that Ark or Angle. 
= So. likewiſe the neareſt diſtance from the 

Point where the Tangent and Secant meets, 
k | to one of the Diameters aforeſaid, 1s the 
o | Tangent of the Ark or Angle; ſo the nea- 
>| reſt diſtance from the meeting Point of the 
>, | fame Secant-line is the other Tangent-line to 
the oth&r Diameter aboveſaid, 1s the Co- 

r- | Tangent of the Ark or Angle aboveſaid. 
at Thus the Right-line KC is the Tangent of 
i- | 45, and the Right Line KB the Co-Tangent 
n-j| of 455 Allo the Line LC is the Tangenc 
in} of 53,303 and theLine MB 1s the co-' 
he | Tangent thereof, vis. the Tangent of 36, 


le I's Alb the neareſt diſtance from L to EB, 

1] js the Tangent of 36, 30, to' the Radius: 

om L C. 

Exery Circle is: Ven to wil PE 
e 


4 


ae A, 


. P . - : ; : = LY -@._ * 3 
dad into-360 degrees; the Semi-circle jntos. 
f =; Þ |  £< 3 "Pw 2, - : 


x80, the Quadrant or Quarter into' 90, - : Þ 
_ 'I1+ Pvery Degree nod to be div. | 
vided into 60 munutes, and every. minute Þ 
into 60 Seconds, and every Secand into 60 
Thirds, 8eC. * b £1826 O18 
I2. A Radius, or Semidiamiter, 1s in 
cur Inſtrumental Practice, ſuppoſed to be: 
divided into xo0000 parts, ang} every. | 
Chord, Sine, Tangent, or: Secant, is to be. * 
divided by the Parts of the ſame Radius,.or | 
* . Radius and Parts more. 

- 23+, An oe ffugle is the meeting of two 
Right Lines, as G Ez and E C, meetingat 
E, do conſtitute the Angle GEC, called: 
a Right-lined Angle ; or when two Circles 

. Croſs one another, it is. called a Spherical. 


Angle, the Anguler Point being noted al- 
wayes. by the middle Letter 'of thfree that 


b-- | ſhew the Triangle, 
E - £4. A Plain Triangle is the meeting of 
20 - three Righe Lines crofling one another ; and. 


b 2 Spherical Triangle is conſtituted by the 
2 cralſiug of three Curcles, 'a$ in the wo, Fin 
E-- - £5$ wind IL and JL, you way plant 
E | xF. All Angles, Plain and Sphe ricalarc | 


 egher Acute, Right, or Obruce, -: >; -; 
© x6, An Acute -_- hath a ſharp 
_ Point containing an Angle Iefs than99de- 


—  « - cc wo Googe owe 
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FE. groes, 3 the Ras CBA, ſhower 3 iR Fi 
 Jgure I]. 
% , 17. A Right Angle 1s always juſt 90 
| Jearees, as you may ie in the Fiz; ares I, 
 Jand I8), by the Angles at A in o2h of 
them, 
18, AnQttace Argle is alwayes morg * 
' {than 90 degrees,as the Angles at D in both . 
I Figures ſhew 
13 19. A Parallel Line, is any Line ins 7 4 
_ by another Line in ſuch a way, that _ 
{i were infinitely produced, yer they would £ 5 
{never meet or croſs one another, as the | 3 
Jie AB, CD. - 2 
«. A Per endiculer Line, 15 when ons + "74 
| Lize fo fallech on another Line, that the | 
- ] Angles on each fide are equal, as C A falls, © 
| onthe Line B.A, Figure VI. T1 
3 2+. All Triavgles arc either with _— 5A 
$ equal ſides, as Figure UII, or two equal 
I fides, as Figure V, or all uncqual {ides, as * | -"Y 
Figure VI; the firſt of which 1s called Kenie 4 4, = 
lateral, the ſecond Iſoſcelgs, the third Sea 5 ME 
1 /ennm. ms oY 
22, Again, they may be ſometimes ng+- ws 3 
= med from their Angles thus.: Qrthigonmnty | KY - 
with one Right Angle, ang two Acute! Fg - x 
Angles. Ambligonizms, with one Obracg * * 
: Angle, and two Acute Angles, gen 
| #9, with three Acute Angles: w_ 


Ws OO OT ee UNE T's , yo IS ab: os 
. us . - . Z > F. 
: . . L _—_. 
'£* < LA 4 
_ 
» gs, £ 


23. The three Angles of every Pla;ns Þ 

Triangle, are equal to two Right Angles. -* 
. 24. All Four-fided Figures are cither 
Squares, with four ſides, | and four right 
Angles all equal ; or long Squares (or Ob. 
fones) with the two onporier fides equal, or 
the ſame cruſhed togerher, or not Right- 
Angled, as the Romwbiu, and Rombords, or 
elſe with four uncqual Sides, called Trq- 
Ppezracs. | | 

25. Laſtly, many fided-Figures, are 
ſome Regular, having every fide alike, as 
5,6, 7, $, 9, 10, &c, Or elle unlike, as. 
Fields, and Woods, and Meadows, which 
being infinite, cannot be comprehended un- 
der any Regular Order or Rule. 

26. Mrltiplicator, isa term uſed in Mul- 
tiplication, by which any Number 1s to be 
multiplied, as in ſaying 5 rrmmes6, 5F 15 the 
Mulciplicator of 6. 

- 27, CMultiplicand, is the Number to be 
multiplied, as 6 by 5, as above named. 

28. The Produtt, is the luc or Reſult 
of two Numbers multiplied one by the 0. 

' ther, as 30 is theProduct of '6 multiplied 
byFz for 6 times 1s 30. | | | 

29. Diviſor, is aterm uſed in Diviſion, 
and is the Number by which another Num- 

© -+ beristo bedivided ; as to fay, How many 
Le rimes 5 tn 30? 5 here is the Diviſor. © . 
get 30. Dividend, 
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vided, as 30 aboveſaid, 


”*% 


31, Qwotient, is the Anſwer tothe How 


' * / 


Wi enmes : A} 
r | 32- Square, 1s the Product of- two 
- {Numbers multiplied together, as the Square 
r of 6 multiplied by 6, is 36, 4 


6 then is the Quotient. 


- 


- 33: Square-root of any Number, is that 


number, which being multiplied by ir ſelf, 


-e B ſhall have a Produ&t or Square cqual' to the 


s given Number ; thus the Square-root of 36 
s [is 6; for 6 multiplied by 6, is 36,cqualto 
h Ihe firſt given Number. as of 
- | Bur if it be a Number that cannot be 
ſquared, -as 72,” the content of half a Foot 
[- F of Board 5 whoſe near Squate-roet is 82 
xe [| 4852811 of x0000000, then is the Square- 
xe || root tobe expreſt as near as you may (or 
care for ) 


x | which is called a Surd Number, that will-## 


not be ſquared, ” 
le Þ 34- {*be, is a ſecond ProduQ,, or power 
>- | of two Numbers increafing or mulciplied 
d || together, as thus ; the Square of 6 is 36, 
I thee firſt power : and the Cube of 6 is 216, 
1, | chat is to ſay 6 times 36, the ſecond power. 
1- 35. Cabe-root of any Number, is a ſe. 
cond Quotient decreafing between the Num- 
ber given to be cubed and 2, as thus 3 the 
| _ Cube-root 
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30, Dividend, is the Number to be di. 


many times (/asin thi aboveſaid) 5 is in 307 


as here the Square-root of 72, :: 
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Cuberoot of 216, is to be found oue b 


cions found to ſtay at 6 , for if you ſhould 
have 2x6 Cubes. or Dies, which is a prope 
Cube, you ſhall find thar.36 laid togethe 
one by another, making a Square repeated 


6 times, will uſe or take up 216, the julf. 


number; and make one great ſquare Die; 
and no. other Number whacſocver, except. 6; 


will do the like ; therefore 6 is the CubtJ: 


root of 216. 
In Mr. Windgate's Book of Arithmeteck, 
isthe way of doing ir by Numbers or Fi 
- gures, being one of the hardeſt Leflons T 


Azithmerick: 


the Line of Numbers, the third part of the L 


- diſtance between 216 and x, 1s at 2 reptti. 
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; and that 
you uſe 4 Ra Fong 
icceſt Tn r)to ry your Rule | 

apply on entd'ts dne Point -as'to, A, and | 
the other end to the other Point at F and - 4 2 
cloſe to..che edge draw the. Line required g:% | 
cherftars' the Rule, - and. FG che firſt” end to. 
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2. To draw 4 Line ends to anther; 
ou the middle f 4 Line, | 


Ont Point E on the fs AB, Iwould © 
raiſe the Perp ngiculer &. CE, Ls - 
poinr of thie Cc pes PE. 
co any diftatice, rh B B FR ad ee L 
the Points: Aand B, thet?_ope opeit the Come Þ 
\ paſſes wider, and ſerring one on Poke in A, 
tnake the part of the Arch by.C-upwards 3! G 
and if you have room do, - like Jownl | i 
Janes near D:* Thea che:Com Wy. oc not F*: 
rring, ſet one Point, in. By rang. a 
other, ctols the. former EE, LN Te j- 
#'Rulc laid, and. a Line'd5a) h 
Two croſlin S, ſhall cut Ve | 5 
" Pentlicaleds/ fl juſt 
ma = 


A - \ Ie: .To bat fel 4 PETTY” fr. 4 
; "4 Point ta Lines: | 


$64 RH ELs 
$221» ao # 


% "of x q -. x l $524 N Wy 7 FL : - _ 
— R ” % "s Fg | 4 4 : ; D 0 Na 5 C LC * g ” , ; 
4 | Sy 8c A, *. ot futs tis mnt woe dn = 


ry 
3 


"Bar if Gi Point C had. been PE hai 
whence t6 ler. fall the Oe, rg, the 
Line A B, do thus: Firſt cf oue Point. of 
Compaſies inC; open the other to any di- 
ſtance, as ſuppoſe ro A and B; and then (if 
you have room upon A and B, ſtrike both 
the Arks by D, which finds che Point D, if 

not) 


i 


» 
y oy _ 
_— 
XIEN 
wn . 
" 


<2 + © "ap, Se. A 
"- NE. - 4:5 585. . 2 4s 
"% Se Sp EB," 

Is : Pg "2s 
oy 


% 
4-275 
. 


* of. Be 
: ' ly"? 


wy di aler from Caen. Naw "2 
Figure 2; - Ts 5 
2. Note, That if you'cam come to find the” 

” Point D, by the crofling, it doth readily I 
anderactly divide:the Line” A B in two e_ | if 
qual parts, by thePoint E. . _ 


+ To raiſe a Perpendiculer on thy ond 
12" of @ Lint 


— TT .- \ ng. ke 
x . 3. 
nk 


F-.On the ed of the. Litie A B, at eB, 
4 would raife a Perpendiculer : Firſt, et - 
': one Point of the Compaſſes- 11 B; 22 2M 
them toauy diſtance, as ſuppole to Cs ;. py IH = 
fee the other Point any, where aboyr-the.. IF 
middle, between D and E, as ſuppoſe at ©, - I. Ry - 
| - then keep thar Point fixed there ; tura the -- Y 

other till ic-carthe Line, 'as a. D; ahd keep : = 
both Points fixed there, and lay a {treight - - A 
Rule cloſe to both Points, and chere by ES = 
icz chen-keepthe middle-Point Rtill fixed ar” +. > 
C, and curn' the. other neatly cloſe to chis _ Je E K 
:other cnd and edge of the Rule, to find t ht © E 
K- Point E;.then'a Rule laid. ro the Points:1 |) 
© and B, Gall draw the Perpendiculer res” 
f quired, os 

Or elle, when ou! have ſet the Cons 4+ 
ſes ln the Point & Ar the Point Fry 


fa"W0 4 ' d * G 3 WG 8! a; * a” M - 
CLE ---3; 15» FE 45 & Op L mt ; AGES If net hg ES arg dh: 
62: "Io HB. &* > $i. . ” x " Po s »&> " _ . IT FUYy »! Ee p 
Ls bs ie » wb X's an bs 
: 6 1 4 s 3 3.4 k be? : PR ko? 
Le o AX . v ee" £ F; "P . Lis 5 
$5: ; : , £8 5 7: 4-2] 
» L £7 % 4] bo & b, 
oF .afp pug and. 
$52 | : | 
_g, 4 FF « 4 « H pe! - ” 
; SLE, E 6.8 4 a, k1] 
—_. to Ez: \chenca Rule aid L 
be” : HS s a Þ Þ 44; 
«4 3 . . : : if 5 
of zi Ark lſtanide at or an I in. e 'Poin l 
3 


E : There are other wayes, but noe ects | 


Ry «thin this. Noterhe Figute: 3 


ee We 
-2 5. Frome 4 Point piven,ro let ja « Pers 
pendiculer to the end of 4 Line; be- 
: | ing the converſe of the former. 
Faſt, from he Point E; draw the tic 16 
ED, of. which Line find the middle be 
-Gveen E and D, ' viz. the: Point GC; then 
thi extent CE; or CD, keeping one Point: 
aAnC, ſhall ctols: the Grown line \ in \ theF-- 
* » Point B, by whith, aud E, you may draw iſ | 
*the perpendicuker Line E B,-which is bur 
«27 converſe of the forrier. 2 
c 6. To draw aiLize Parallel iatiohn- 
y at' any diſtance. F 


\ 52*To the Line 'AB, I would have anothes 
| " Burl thereto; - to the diſtance'of AI, 
zake AT between your Compalies, and; 

ting one: [Point int one end of th e Line;- as 
ac A, ſweep the Ark ET ; [chien ſer rhe 

-Compaſles m the other end, as at B, and. 
- Giveep the Ark -GDHy then: Juſt by the * 


Robnoide -6f thoſe Arksz- draw-a Liney i - 


wo | 


|: Fake BC, the "HSID3 So the: Polnd - 
15 tour hi Parallel-line, andonemd 
FF the 'given-Line; viz, By 'with this dis 
| flance; ferione foot in A; the bther cli | 
To the given-Line, arid draw the Archi a 
C3 chentakeall A B, che given-Line;' and 
ſerting one Poirit in C, croſs the Ark at 
then C. and' K fhall be Points; to draw'ithe 
arallebline by. | Note the Figure ” IEA 


' 
NY 


7. To wake ont Argle equkl to aptbela R 


The Angle: BAC, being' given, and i 
Bivobld have another "Angle equal unto ir$ 
#fer one point of the Compaſſes i in A, and 

- draw the Arch ©B; rhen.on the Line DE 
from the Point D; draw the like Ark E F 
thenin that Ark make, EF equal to.C B, 
then draw the Line DF, ir ſhall make the. 
\ogle EDF; equal co the Angple-B A Cz | 

ech was required, 2 
"8, To Uivide a Line into a Aub 


of parts, 


\ fer A z repreſent A Line to be aiia8l 
FE intd 


Tao 37 


| x ay a Line, | 
{from the orher end. Þ, deww another Li 
{Parallel to AD, as BE, then open 't 
Compaſlcs ro any .conveniegit diſtance, ai 


$47 —_—_— 


| AD, and BE, ſhall divide ths Line AB, 


|marked VI. - « 
] This Propoſition i is much eaſier wro! gl - 


|Take AB between your Coith paſſes, and fi 
{3t over parrally. i in '$, and 8 ” the Line of 
Lines ; > then the Parallel diſtance berween 


ne 


D, t EL; pi ; and 


mA and B,- divide the Lines 'A'D, — T 
;, into eight partsz then Lines drawn by 
Ruler, laid to every diviſion, in Oy 


mm the parts required, Note: the Figs 4 


by the Line. of Lines on the Stor; thus 


CPF LSE 
WR -- =, : ; 
—— a. A . 0 ; y LENS. 4 


x and x, ſhall - WA Anto.G How! wy 1 


| | 


©: 95. Any three Points given, to bring - ID; : 
" unto a Circles © | y 
"= TY AB C'be three Poigtsto be brought 
\1o80 a Circle ; firſt ſet one Paint on A, - 

/open the other above half-way to C, 4 
[{weep the part of a Circle above and 


[low the Point A, as-the two' Arches «1 b 


and E ; nor moving the Compaſſes, doth 1 


{like on Q as the Arks FandG; then ſer Ft 


- \the. tans -x- 11 B, ug @xols: choſe 5 
- yi c _ s Ay 


Bi DEP =5 fo 1c as a Rule. hid 4 

un D co: E,' and from. Fro G,,and Lines * 
rawn do incer-{c at H,the true Center,to | = 
Ing ABC inco 2 Circle, |. ; pl 


5 4 30, Ani two Pojuts given tA Circle; fo. 
F + draw part of & Circle; which ſhall ene 
« vans and the C ircamfurence firſt Los 
znto twa equal parts, | 


| Let A-and B be two Points ina Circle, 
- which two Points, L would draw an - 
Arch, which ſhall cut the whole Circumte- 
Frence inta4wo equal parts. Firſt, draw a- 
FLine from A, the Point remoteſt from t'1g 
18 he Center, and. beyond the 
 Circumference, 35D 3 then draw another 
F A, to Point i in the Circumſez 
idiculer to A D,. (and cuttiag 
| as the Line AE: Thenon 
che Point E,draw another Line perpendicu« 
ler to the Line A E, till it inter-fef AD ar 


D'z then' theſe three Pointy A'B D brought 
aro a Circle, on Arch, by. the laſt Rule, 
| bell divide, the Circumference into two ex 

rts. Norte the Figure 8, , where.the 
| Frome is cut into two equal, parts at;F 
\G, bypa robe Circle 4 k ng chroug gh 


'v Paints And B, = 
as y 5 | Þ 2 Il; 45 


amecter and ener of of 
"the C ircle ks 2 


© Ler A Bibs the Segmien eamenit of a' Cincls, to, 
out would find a Center _ any where | 
Make the middet*of che Spiment; ſer on 
 - point of the Compaſles at pleaſure, asarB 4 
on the pains B (ar any meet diſtance} d 
-*Pribe 2 Cirde, and note e wherethe Circle 
- d6th croſs the Segment, as ar D'and E, chef 
_ ( not ſtirring the Compaſies )' ſer one: point 
£5 mh 'D, and. croſs the Circle twice, as at 7 

” 8 and I; and again, ſet one point iN E, "I 
| Efols the Cirgle twicein G and'H': Laſtly} 
- | by the Points GH, and F I, draw twal 
. Tres, which will mect in the pomnt O ,- thi 


ER requited, 
. Or the to find the Diapers they. 


- ah the Chord (or Rar-fide) of x6 d: 
-Segi Ae vis, AK,12 by it ſelt ii 
"is atk” 'Squa ring ) 6 ma FL 
# * Mien divide har Prod -X | | 
- Line'K 


then-if you de *thie Sins, andx$ ) 
/ Qyotirhe. Ohh, it Gale ake 26. fo 


EI EN hs 
—— ” EO 
 . ek $2 2x 

« i 4 Ti by ! a ® - 


od x es = : 2 ot q 
ay ag} I F DV: x "Y, * way 7 
; WR "> - we | 2: hg he T. 


yon winra 4 Oinle's job; w 
od {he wm ns pct Yb 


: HF \ ©z *p o o 
4 l 


Lay tl Kao Chord of f the pat Þs IE | 


Lan rwice the Chord of hatf/the Sexthent 
-onePoint feverally: 5/andro the grea- 

gt oNcnr, adde one third parr'of the dif, 
2nce berwieen the Extents; \and: that ſan 


f Excen ſhall be equal ro the Arch, M3 


- 


E ample, 


- 
Pn 


- 
Vooenws. Þ} © 


” bay Al B A [xandian the FPRONL of 
| Citcle: z che length of whoſe Arch I woule 
"Kr OW or Have '7 Line 'ecuat”thereuato 
Take all-the Chord A C, and lay icon-any 
” Eirie; as ffronfD'to'Ez at take the Chore 
of half theArck; as A B, 'o&. BC; 'and' lay 
ititwice fron DtoF ; then B and F arethi 
| two Extenits,- whoſe third part Þ'G' 1s ro b 
4dC ed t0 DFhe greateſt Extenc © make-u 
D Ga |!Line- equal ro the Arth ABC 
thich ws required tobe done. - Whidl 
peration. og. very welt becperformed &4 
F Line- --or IAches.-on- © hogs Ruls 
W or by Numbers: in Figures, thus'y $uppsl 
13 AC be ©3 þ inches "9h 


6 tenths. LO twiq 
4 Wb: 3 


PSs. 


VOL IOns oseoous 0-14 - 
k L 


ween them you inp count, on theRu 's 
robs 7 inches; and 1 tenth. @ third part 0 
which i 1s 2, inches 4. tenths.z; whi adde q 
19.42; 7, makengs, 2, dis mefifeor il 
Arch AB C, which was xy AN 3 


74: To draw « Hilical Link. Sip any; 

-, | Three Points, to ſeveral Radinſſes with: 
«11+. our mach gibhioſuy; uſeful for Archis 
:h:. teft: Y. bi peright F, aud others, 4 

Let ABCDE be five Points, to w 
brought into a Helical-Live, ſmoothly, an d 4 
even without gibbioſity or bunches, as the 
ynder-fide of *an Arch, or the bending! of 
a Ship, {or the like. 7 
Firſt berween the two remote / PNoints Oy > 
Io a5 AandC,. draw the Line A C, then: 
tall a Perpendiculer from [B, to cur. the! "2 
Line A C at Right Angles, and produce it 1 
toiF : draw the like. perpendiculer-Line. 
from the-point D, to cut the Line C E: at 
Right:Angles produced to. F. I ſay, tha 
Center both for the Arches, AB; heleſlety 
and BC thegreater, will be fouud ro.be/f 
the Line, B F.;- the like 9n the other-ſidg 
for DE -and C D, che Heal Gil, on 
Arch repupedy 


"on cheLine GF 3 and:choſe Points on: 
Gr, ſhall: be-:the ſeveral: Points to : draw. 
jc (play-Lines of the Arch: and Keyſtone 


| ye 


S749 


CHAP, 


& Explanation of * certain 'T, erims 
'ufed in this following Bogk.. 


x 


Þ dine, or Sine af yo, or Tangent; of 
I. 452 or Secant of. 00, are-all one; 

andthe fame thing; - yet taken reſpeRiyely:; 
in, their proper Plan and is the whole, 


Line: of S1nes, © angents, tO 5:5, 08. 
- m®: wr paraculary that poigtat thaend of 
iNatural-Sines, on- the Sector-fide; and at) 
and 45, on the edga afhe Rule forthe. 
aficid! Sinesand T angents, or 10-08 the- 
-apeF? \Numpers,. and x30 and 90-;0n the; 


65, and '$ings,c0n the, Quz 
[de of che Inſtrument. Us 


$4 27:5 
& 4 «4*, 


o- 


Lihe-bf/Narural that{Poirit- of 
> thar.Linr of Sines, gore hh rep elects the 4 
"ou endminaoained in that Ark a | 
we” reſpect not any! treaſure but tsPoin | | Pd 


3. The ſame account is uſed both for the 
7 Rinkt-Feogent, -and Sccant alfo+—- fas: 
"h tural-Tangent taken from the beginning + 

4+. thedegree and ndinuts requirett ; the A : 


__ reſpecting the Point only. MW” 
4--' In the {aye Manner: count for chives ; A 
_—_ and Chords, higes, or verſed. Sines: * 
5. A Coſine,” or Sine Complement” of . any} 
Ark or Angle, is the meaſure from the Point 
 Tepreſefiting the Ark or-Angle,cdimited ty | 
50; to the beginning of che Tinetdf 3 
being i in effe&t pen of the Cofliie iN 
of the'Atk or Angle rggfuired: ASforiEx- 
anple;71 would take our the Cofine of the: 
Eaticade' of London, : whith is 32% 1 
Count '5 x 32 Koi 96 wed di 
ning,” and you fhalÞ-Ftwid your a6comtt® 0 
ehi# ac the Right-Sine of 38 2%! Which y 
the Complement of 5x'325 for'b' £4 
rogether, makes 90z" "4he whole Sine'or F * 


” Radbs. lo 20-larY 
i”, Bo on the AcciliguiiCion .count backs ; 


EE 
* "0 2 Y 4 
OR I] er BE of Ps 


PRs - 


A I : 
4 s * 
AN p | 4 

: * 

$2 & 

! . 

Pe ®, 
«Oo 
; 


oy era cllyancone """"_ 
rC 7 ort1 's; lo. SI LE > be 4 A WIR T3330 NH! * Wn bz 
Ai Larexal Sine Fangent, or Jrcant; Later " "6 

C Scale of Equal Parts, is any Sine-Tan- Sings?! 

W=ecnt. or Secanty. taken-along'the lengeh- of 
| & ” any Line; from che begmaing anwards,! b& _ "X 'Þ 
SY. ,3ng 2a term uled' only in operatibn with $ .-. 
Sector, 'or one Eine and « Thad -and-ops. 3 
$ __- toa rerallet-Gine, Tangent, or Secarith | "= 
he thing next to be explained, ff | 
2.4 Parallel Sink; anger $Secant; rad 7} : 
2 $-xh Sine, Tangent; or Secant;' takery4 © 7 
{tom one Lego the other 'of aSeftor # Ee 
' or 5" any degree and minute on one Ext 


4 
NT £4 { 
02S 
5, ea 
EM 
7 


"iN : 


. toa Fhred drawn ftreight with the other -: 124g 
F hand, or any other fixed Line wharkevdey = 


a theneareft diſtance. S3'3 : 


8: The Neareſt Diftance to-an Ling, 1s racks 
; "chustakea ; When: one Point of he! :Com- Difinces 3 
paſſes. ſtairds in any one Point, and theLine » | 3 
being laid, 1 open or cloſe my Compete nds 
_ till ths -other movyeable-Foot,- being tuti | «<0 
L about, will but juſt touch or cleave the 
EThred. Bur if youpreroilay the Thyed to, 
; the e neareſt diſtance, then: one Point of: the: 
E@ompaſiep bring fer faſt; - he other iFrobe - 
re dagnfarery 3ed to; 
"and fro; ':xi Com nt ſha | ny 
a he Theedinhe ide, 


CRY 


p CS -- ds fs WO OT E7 
ES OW TEE 9 $5, EI bs 6 CO IMs; . 


» | your Compaſls, alerting ont Veit! of 
19 the-Painc of the-othee 
ara and then to-ſee how far the'other 
Paine will extend Laterally. Example. To! 
adde the Sine of 20, tothe Sine of Journey 
.the/Sine of 20 /berween your Compalkey 
- andthien putting one Point 1n 30; the othe 
_ thall reach to the Sine of -5x 21; therefor re ; 
* the-diftance from the-beginning to 51.2 
| istheſum of the Sine of 30 and ao! added x 
— together... The like way is to ve Tans! 


-Tpigand 

.720« To Subſtrat aSine from a Caw'« or 
a Tangens from: a Tangent, is but to rake. 
the Laceral leaſt Right-Sine. or Tangent be 

 tween'your Compailes, and ſerting one Poinc:} 

' in-the'term of che 'greaceſt turn, the other 

toward: the beginning, -and note the degree 

" ad minute char the other Point ſtayes in, 


 fipchar is the dia: or remainder. 
Example 


 Lwould rake the Sine. of 10 det 

- -grees from 25.3; Take.the diſtance-10- 
) c © tyecen;. your Compaſſes, and” letting" 6 one | 
oo © foo in 25, a8d-the orber carned: <=] 


£ | | give; the wy 
An Rk Sines\as.be+ | 
-T'Is: The Reftif) | 
Jon. the Head of 
ox the -rapa wan of the hi 
th-line, and the:common Line, tothe © 
Lines and Sines on the Head-leg 3 in- hich £5 


1 ry Pin © look to the object whol hoe. 
FF Alzende above the Horizon. you' woul 
| have in degrees and minutes. 


Of Terms uſed i in 
-DIALLIN 


: Lain, is that Board, Glaſs, or fla $ Su Phits 
/ Prcies you intend todraw the Dial | 
n,. either ſingle of-it felf, or joyned ro 

e ic orier 


an imaginaty | Poing > 
Dials} dir che 


realy 


Aa Point. &y wa gd 
| "Plainſ}i” ery 7 yo # T 
_ Diechination oY [Ptais, ing cal en 
:depiees and wi rhe Poles 
| poſe of che Plaiir ide fm hero %* 3 
and South-points of the Horizon: SE 6+ F 
Sia 2 THe Pebdenditller=Tovhe on thi Plaing is a, I 
+-Vhe F5hE) Squnte co. 2 blorioaral like," being: 
part of a Cirele patſitg throughthe Eenir 
| Sp xt and Pole-point of the Ptain.. 
The Horantaline; (is a Line diawal: 
_= any Plain, exadtly 'petalt eorh6rrys! 
| Horiton of the place) '0 dwell in 
- Rerlivation, 18' when a Plain behioldeth | 


\ ES 
58 -\ ws 


MT \ 
oa 
14 IM 


iy 


+ 
KR... *s "ah SE 


6 


ng and thie Zenich-poine' over ourheads :-But Id ; 

ry clination, is, when [a Plain beholdeth che"! 

Nadier ; as in x Roof of a Houle, the | 

= ' Tiled-part VRAR arid clic Celid-parr in? 
: "j >, clines. 

X wid The Meridian VA on all Plains te 


Hopt-lne of 12; hut che Meridhanof che 

Plain, is thegreat Circle of Azimuth perpen= 4 1 

diculer tothe Plain, being the ſame with 4 

« the Perpendiculet-line on the Plain; ,paſling, 

- through the Points'6f Declination;* } 
The Subſtile=fint on all Dials; is/1 

wherein the Scile, Gnowon, , or Cock of? 

: the Diat-doth ſtand; uſually touttreds kom 


Fx, the Merichan-Hat or frat _——y 
© gs” 423; L 


Plain, 
bivalDials,.o of nh A bt TEM. _ 
© The kb; bebadei hk en &, is 6 al 1 .: : 
0 the tuitber{of degrees/alutininiates gy. ices * 
- ed berxwytenthet Hourling of 22, 4und>F 
| Home '6 a; clbek :6n-any kind of | 
F We ceſpecially-thoſhaying Ceuters, 2117 * I 
” The Inclinvation of Meridians,' I the nunt- WY = b 4 
Eher of degrees and! minites>"6ouncedolt the ? Meridia b 
» #quinodtaal., between whe: Fenn ® 
in-clind bf: i2z:zand the 118:þei 
pp ary berwetn theMetidian ofthep 
viz Sa weldth] and the Madan e0uL 
Plain, us counred: on the Ecuindcher; | 
I dnd'doch ſerve to make the Table of 'Hows . — 
KF Arks at ht: Pole; andicdprove youlyw pbk. _—_— 
JW” The Cir Parubel £513; | artrwo Lifts Feral felt 


peculiar to this way of” Dialling by-<heSe- - \ 142, 0H; 3 
cor, 'and/arc only'rwe Lines drawn'equi- }- + ki b- 
diſtancfrom, and patalletro: the Hourline - 


S\ gf? c- 
» * © 


2 Ji 12, 
The Comingent of. Fouth+line inthis' Ac as 
Ef Dialling wich Centers, 3s a Line drawh gears | 
= the Hour-line of 6 ; burinthoke 
ithour Centers; it i9drawn al ayes pee. 
F, pendiculer co: the Sobſtile}' and'ſo-mayfit{be 
Foc if you Oy intholewich Cannes 
he 


; -on uh Frome Sails! prong: 


k-ftiaddow. on 'the''Dial,; 
the Sung motion | in the Heorins; 


ge be rd leave; a; 
00:3 NEB ago. 51/1 
1; Bue by Þ a6 the fame thin gl 
: the To ad; or Point of:an uprigh 
the {Hour and Swxs-plad 


in QdlingDialyhere the Þ 


| erpendictr here he. clip Site, 
elſe. bus the are diltance\from? 

#be & E Node or Hpe# tothe Plain; . 
ar of +1; Lbe Foot of the Stale is properly right an- 
Gi . der the Nodwe or; Apex at. the neareſt dr, 


- The L trticalsPoint,:1 15-2 Point.only uſed; 
in ecliuers and Srhiners being! 'g Doin 
2t-oyer, or under the A pex 5and yet-ir n 
Meridian, beinglet fall fromthe Zenithg 

y; or through the, 4 # or Nod, to th 


o: 


lem of he Rech dation tothe Radius'g! —- 
| £ he Pespendiculer height of the Sciſe, ' 
o8-.. Erect, is when Plains are upright, as. al rh. Be. I 
o Walls are intended to be, x 
2  Dirett, -is. when the Dial-plain be behold 


Horizon as South or Norch, Eaſt 2-4 
% hat is to fiy,' when the Pole of ch ain, 
heing50degrees' every way f ain, 
pth lie preciſely un one of tho 
Azmuchs: Whidy in anEref aud 
(= will beta the Horizon, ps | w 
| clunng, and Reclnings or Inc Decli 
þ Plaines, = as the upper or; TE Rec/i ning 
{Roofs at any Oblique-Sciruation from the ws 4 
| Cardinal Poants of the Horizon, | 
Oblique, / is ouly: awry, ſlancing, crook- wr... 
"ed; 3 contrary todureR, right, plain, flat, or wh A 
perpendiculer z and applied variouſly, as ro + i] 
the $ heat, co. Triangles, to Diakplains; 4 3 
wy urſe and Converſation. 0. 


3. I > Cpolaze Poſiczon, or rather Semi-circles © ineler of | 
Waking 12 Houſes, ; are Circles, whoſe Pole Poſition: - 2 
for Mecting-point i is in the Meridian and Ho= - © - 
tizon of every $9346 dividing the &qui- 22M 
bevy into 12 equal parcs, being cliea cal- | 
hon ary when _ in regen 
tes 


Es } 
TV: 


" chey require a more ear aecolm,. s we 
| gore nlinutes, : | | 
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we i b . 


To. certain © eos 
" Ot Spherical +Deftnitions - 


FE Pp 
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TO: to+ be' aarious in this marr, 4 
hear may be. underflood - 
' ited Spherical Su 
dy, contained: under one Surface ; in "chk | 
middle whereof is/a Point or Cencer, from ! 
| whence all Lines drawn to thie Circum- | 
ference are equal : Or you miay, conceive a | 
_m to be an Inſtrument; conſiſting of 
feveral Kings or Circles, whereby, the ſen- 
fible _— of the; Heavenly Bodies are. 
convenient y repreſented. + 
For the becrer®Explanation' whereof, Aj 
© fronomers have contrived thereon, viz. ol F, 
che'Spheat, ten Traginary Points,” and te 
Circles, whichare ulually x ings. on FGlobas? 
and Sphears ; ; beſides Prong not- uſually | 
drawn, but py in the fancy, *] 


2 Polat-Grece. 


"23: 


2. All which 1 Points and Cir ſhall "k 


36> "8 1F9 
'Di yn G YT; | . 


\ Thea Kal are, S® two: Poles of the 
World, therwo Poleyof the Zodiack, the 


vo Equino&ial Points, the two / 


F: pints, the Zenith, and Nadir:', 


"The rent > he are, = hn as 
| Nena ho uinoCtial, the*Zodia 
; Colures, - vis, chae of che Equi-' 


' ll gre” chac-of rhe Solftices} the Tros | 


of Cancer, and the Tro 


J ©»; andthe two Polaz-Circlts, uh, 


or. N orth, che Antartick or eo 
. The forſt { fx, are great Circli 


r into rwo equal parts : And the four 
i ft arc lefler Circ es, dividing che S 
{ uncquall 


; pike: Ln by the Figyre of the Analem+ 
mas. from whence the Traaguter Onadrant 
is derived, as a: general Inftramens, and 
alſo "by, che- Horizontal projeRion of the 

ficted- for - London, being better for 


thc EY ro apprehend the My ſteey of Dial. 


one Rang mainly intended in chis 
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Of .the 1.0 Points in the Sphear;” * 


qaletwo Poles of .the World, arc the?” 
4 ewo Points P and. P- in the Analem-1'F 
| 2. - maybeingdiredtly oppofire-bne to another; IF 
—* abour whichrec Points, the whole frame of. 


EF -: , the Heavens woverh from Eaſt:ro Weſt; ont: + 

-- + of whch Poles may alwayes bt feen by us,19Þ 

| Called the Anickor North«Polezrepreſented 
the parcicular Scheam by the PointP3y 


« 


| Fh& other being not ſeen, is/ not reprelentedul}- 
in the particutar Scheam 3 hut the Line 
P-E Þ,:4a-the general Scheam, drawn from } 
Pole to Polez is called the Axis: or Axeltree? 
of-the World, becauſe the whole Sphear ap-\. 
pears to. move round about it. - - . +: :iF. . 
- "The Poles of the-Zodiack are two Points ! 
diametrically, oppoſite alſd, .upon which: 
Points the Heavens move ſlowly trom Welt 
ro Eaſt, repreſented by. the:two Points, 1 
and K, 23 degrees and, 31minuces diſtanc 
from the two | a. Poles,: 1p thEAnalem- Þ . 
ma, and by the Point PZ :in the HorizonzY. 1; 
tal projettions bur. the:other-Pole of, chaF- - 
jack cannot -be repreſented in that patIY - 
x _ ticular Schearht, | h " 
&* EqninotH-, The EquinoGtial Points , are the Points: 
We PI"'T* of Aries and Libra.z t6 which two Points, 
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* FF when the Su» FLY the Ecliptick , © 3 
| emakedichz Days aud Nie equatin all ©» Þ 
& places; at'e Aries March xoth or gith; ro © 
E Libre abourthe'r rh of Septentber, where 01 
"Y the Spring; and'Autumn begins $:being/re=, oO 
"Y preſented intheiAnalemima by the Boins BE, M 
| Þ andiin che: particular Scheam by-The Points ' 
 -E:and Wins mi hehe 24 
The cwo Solfticial Points;eare repreſen- < 14; .1,. 8 
td one by the Point &, and ithe- other by poinrs. 
0 the Point ; in both; Scheagas 5+ to which 72." 7 
FW Points when che Sw» comerh along'the E= 8, 
=F- faliprick, it makes the Diyes _—_— T, OE. 
"JF longeſt; in Capricors vp, ſhorrelt 5. 5 be- . JF 


ing about the x1th of Fupe z1-and vp about 


"8 the 11th of December. {ea Fe os i 
'Y { :The Zenich' is an imaginary Poinc riglit Zegizh., - 
&. over our heads, being everyway 90 degrees 9g. _ 
'& diſtant form the Horizon; im 'whickPoine . 
'F all Azimuth Lines do meer, repreſented by 
the Poinrs Z5jin both Scheams.. | = 
The Nadir is. an imaginary Point under Natirs + Z 
"| our feer, diredily oppolice to the Zenith, no, = 
'J repreſented by the Point N-1n+he-Analem. mm 


[2 


ma, .but not'in che particular Scheam, he 


F cauſe it is not ſeen at any. Tyne, 
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of the Circles " the e Sphear: »- » | 


He Horigen i 18 eoafaldiiicn, Rational, Þ -. 
' and | Senfible : Thu ord Horizon,” 
| ian imaginary grea ixcle of t wy F 
every where yo degrees diſtant from the,; 
not ane mg ; Points cutting, or divi- | 
ding thew le Sphear into two al parts, 
. the one called, The upper or Site parc  Þ 
ſphear ; whe other the lower or inviſible He F 3 
miſphear.” | F: 
This Rational Horizon, is diſtinguiſhed, 4 
 aloimcoRight, Oblique, and Parallel- "” 
Horizon, + F * 
1. The Right Horizon"4s when the two þ} 
Poles of the'World lie in the Horizon, and Þ 
the Equino&tial at Right Anglesro it; which Þ 
. Horizon is peculiar to thoſe that live under F 
the EquinoRtial, who havetheir Dayes and | 
Nights alwayes equal, and all. the'Stars to | 
Riſe and. Ser, and the-Sun co paſs twice in Þ 
#'yeat by their Zenith-point, thereby ma- 
king two W inters,and rwo Summers ; Their þ . 
Winters being in Fune and Decembtr, and * 
their Summers, in March and Seprems F 


F. 


" '2. The Obli ue Horizon 1s wh ore. L 
Pole-point is viſible, end (theothernorY | 
having E. cvation above 4 and deprell.0 on be-. 
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E. #35 
athodiines or South part of this Kris, 
: 5,008 zccordingrto the Latitude of che place's 


s + 
WF 


the Equinottial, 'theDayes arid Nights/axe 
4 = oaly chew equa al; and the'nearer the Sun 


r,Y comes to the viſidle Pole;-the Dayes are the 
le. | Joneer, and. contrary; allo ſore Stars 
i- F never ſet; and ſome never riſe in that Hori- 
fy = ron : And all Horizons 'but ewo,”are in a 


| Arid ſenſe Oalique-Horizons, viz, | The 
E Riche Hovizon'already ſpoken to: And-” 
FS: The Farallel Horizon, 'is that Hopizon 
| | which hath che pune tar its Horizon, 
= - aud one of the Pol a for us Zenith 3 
7} * peculiar only co thole Inhabirancs wider 


3 


= 
Fs 


ghe Pole, (1f any betthere.) In which Ho. 


ayes appear, and the ocheghalf alwayes is 
X hid ; and the. Sun, for 6a half year, doth 
'F £2 round abour like a 'Skrew, making it 
| © continual Dayy and the other half year is 


continual Night, aad cold enongh ; which - - 


Circle in the: Analemma_ is reproſented by 
3 the LineH ES, bur in the particular SENS 
1* by theCirdle NES W. 

©  * The viſible or ſenſible Horizon, is that. 
F Circle where che, Heayens' and the” Eaith 
ſeem torouchy where the fight. of the Stin 
._ wild Moon doth ſcem to begitt,or cealc to ap- 
4 pour in our ſights, _ no{mach diflerug 

Z 4 | 3 


_ % - 


F in which Horizon ;when the'Sun comethy to. 


[y rizon, one half of the Sphear doth only a - 
FP 
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OPER 


the true 
call 


ce hath,been 


meth to that Circle, ic m: 


| or Mid-night, which is ty 


hours : Alſo all places; N 


Have the ſame Meridian ; b 


Eaſtward, or Weſtwards, . 
ridians. Alſo, when the $ 
to the South, ox. North-p: 
dian,' their Altitudes are tt 
loweſt. |. Andxbe difterenc 
the difference Tn Loygitude 
ted by che Circle ZHNS 
ma; and N Z.ggS.in Horiz 


j- * The Equinetiial 15 a gre 


where go degrees. diſtant 
Poles of. the World, diyic 
into two halts, called the Þ 
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he iru Heaidens and I 1 


vier, or euder of our | þ quinoCtial " into. two. whoſe | 
Bodies, jd F 2 Poles. arc che Poles of opal pr; wh (ems So 
=_ Circle which paſ- WF 90 dex | 


ces from itz and ir inter-ſeQsthe 
EquinoGual } 1n-the two Points of - Ariss and 
and ne part of jr ddth dechne 


Pole-points, the Zenich * 
e N orth and South. o £4. Libra; 
1, and i5called | Meri- # Northarards and the other ' Sourhward; 
he Sun(or Stars). co. & 23 degrers 32 mi » 28 the Poles-of che 
it maketh. Mid-day, XK Zodiack declinefrom the North and South 

11s twice in ever 24 M Poles of the World : The breadthof this 
65; North and Sourh, W. Zodiack, or Girdle, is &umed. x4-0r x6ider' + 
n 3 but places that lie IF grees, $0. allow for the wandring of | Lune, 
rds, have (everal Me> Fo Mars, and Femws.z the middle of. which 
the Sun or Stars come :Þ-: breadth 15. the Ecligcick-Line, becauſe all 
th-part of rhe Meris Eclipſes arg 19, or very near 1n this Line; 
are then higheſt, and And hisCurcle i3divided into-12 Signs,and DO. 
erence of Meridiansjs each Sign into 39 degrees, according £9 -- | 2 
rudes of . Places, no I 


i we” 22 


F. cheir; Names and. Charaters., v! fries, + by 
NS'in the Fs, Town | = Tanrw, ; I Gemini, B Cancer, a Leo, = : <0 2 
orZontalprojeRtion. JW 1 /Age, &: Libra, m; Scorpioy 7 Saphs —— 
great Curcle, every i tarims wv. Copricornine, 2: Aquarices, © 7 
tant from. the two X- Piſces,  6,being Northern, Vs. the 6 2 
lividing the.Sphear © to Southern, £x5Y 
ne Norch and South 


The two Colures are only two Meridians; I 
| Ci cles, cx _ goth —_ 
or great. IFCICS, & a} þ at 


ted allo the Aqua- | 


Sun. paſſech by it | Right Angles, ; the. one Colure 


the day and nighrs 
q by W VE Gy 8 pod 


SECS the PoleSof the World, and he ; 


Points of: Aries and Libra, there cutting the 


7 EquinoGtal and Ecliprick ; And che a. 
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D Clare paſſeth thy ror Salwel hi Woild | 
allo, and curs thi Ecliptick in &, hd vy, | 
making che Four Seaſoris of the year ; that |. 
3s, the equal Dayes, called rhe E quinoRial= ? . 
Colure;* and the unequal Dayes, in” June 1 
and December called the Solfticial-Colures, * 
repreſente* in- the Analemina by ZP 'ﬆ 
NS, and PEP; and in the particular 
Scheam by WPE, and NPS, rhe Soft. 
E:. Riicial-Colure, wa BY 
4 | ice. The lefler Circles are the Tyopicks of 55 FS, 
A andy z being the Lines of the Suns '\mott= 
© % owinthe longeſt 'and ſhorteſt dayes, noted 
a ih the Scheams'by 5, ©, S, and: 6'S E; 
andy; ve; and Wy 6; * to which-t two 
Circles when the Sun cometh; wr 15on the 
x xth'of Fane, and the 11th of December, 
Eo | taking the Summer and Winter S6Ntice.- 
ro ' The Polar Circles, are two Circles dawn 
abokr the Poles of the World, as far off a5 
the Polcs of the Zodiack-are, 212. J3 de. 
grep, 3x minures; Thar abour the North- 
ole iscalled-the Arrzck 1 and thar abour 
the Souch the Antartick,, being oppoſite 
thereunto, ſhewed.in the Analemma by IT, 
and KK; and by the fmall Circle abour P 
in the particular Scheam.  * © 


#8 


"o $7 as 7 Fe RETIE" opens bo : 
' deſcribed on Sphtars or Globes, 216-9 


; £0 
Det PE” 
SA 


X- Ours are great Circles, | paſſing Heats bi 
: through the to Poles, and. at- "> 8 
ting the EquinoGvial in 24, equal parts, 83 
the Lines Px,P2,P3 8c, in the Particular; _ 
aud P Q©H in the Atalemma, ſuch allo . ty, - 
# pre degrees of Longitude, and Meridians4 F Y 
4 the Meridian being che hour of 22, ; »/1.. 'E Fe: 
] © 2. Hzimshs are great Circles, - paſſing azim mtby . 
through, or meeting in the Zenith and Na» - 92 
dir-points, numbred and counted--on-the . +: es 
Hox1zon, from the Four Cardinal Points of .; avZ 2 
North and-South, Eaſt and Weſt, -. accor- 42 
ding to Four. goties, or1$0 degrees, or 
according to the 32:Rombs or Points of the 
Compaſs, as Z © Az. and ZE, the Azi- 
much of Eaſt and Weſt, * being called the 
prime Vurical, viz. SE, W Z. x 
. i fhpnpinters, or Circles of Alicude, Almigans 
are: 'efler Citcles, all parallel roche Horizon, !ers. 3 Ys 
' counted on any A: fromthe Horizon ww 
co the. 'Zenith, -to. meafure the Altitude of 
the Swi, Moon, or Stars above the Horizon, 
being the portion of ſome Azimuth, between 
the Center of the Sun, or Star 3 and the 
Horte ) 


bk p eo 
, Þ r= he phe 2-4. I 
= + ras 1 ; 


> . borecheHorizan, thowed by A'® inthe Why 
 Analempa, and SA in the parcicular 5 
Fey ag a Fa Me oh te 


IS >.» 82. 


| 4.” Parallels of 'Declivration, are parallels W 
=. to theEquinoQtal, as the Almicanterswere | 
7» parallel co the Horizon, as 5 &,"the 
”  greateſtDeclinariovorCircle of '& :\. Theſe | 
| parallels have che-2Poles of the World for ' 
thew- Centers, .and.in reſpe&' of the Sun or 
Stars, -are called d{grees of NDeclination'; 
bur 3reſpect of the'Earch, degrees of La- 
tirude z being the: Arch on the Meridian: of 
any place, between the Pole ayd Horizon, - 
as 4 & 4 inthe Parcicular, and HP; inthe 
._ —_—  Analemma. wet AN hn . 4 
Satirade, 5: Parallels of Latzewde, ui reſpect of 
© - the Stars, are Lines drawn parallel co-the 
> - . Eclipgick, as che Almicanterxs were /parallel 
£2 - tothe Horizons fo that the Latitude of a 
Scar. is counted from the Ecliptick. toward 
the Poles of the Zodiack ; but rhe Sun be- 
: ing alwayes-in che Ecliptick, 1s ſazd-ro have 
Eengrruze, { 6. Degrees of 


Loxgituds, in relpect of 
the Heaveiis, are need by the 'degrees 
on 'the Ecliprick;:;from the firſt. point of 
Aries forward, according to. the fuccelfion 


of che-12 Signs of the Zodiack. 
(12.04 1-19 Eat A . Buy 


' no Latitude, 


JI *prio al rn: on qe Earth yy s the 5 2 
, 17 j te &S, . s, of pris or. the P RA of Teneriffs © — 
Y Rick Mhwiatin is an Arch AN the FIR Righy., Afe 


L g TE i; | 
= 4 quinp tial: (counted, ſom the firſt Poing. of em. 
Ares.) Ps chac comeh.tp teri 


an; with. = oY 
the Sun, Moon,, or. ears, at any dayy _— 
time ofthe year,. being \nmickru cd ,1n/the 
ollowing diſcourſe, noted inthe Analem.. 


k q ma by or ths like bur .cqugted 7 - 
FECT 


-8, Oblique fi is art Arch6F"ch& 08 nies ©; 
Equinoctial, berweey the'beginning of A4- Aſcentions” 
ries, and that part of the EquinoGual that 8 
rifech with the Center of a' Star, or any 
vm of the' Eeliptick in an Obliqfie- 
Sphear. 2 
: 9. Aſcentional DiFference;is the difference Aſcentine 
berween the'Righc and Oblique Afeention, nl Diff Fe. 
co find the Sun 'or Stars riſing before or af-?*2cr- 5 


ter 6. 8 
"x6. Amplitude i is.an Arch of chetfort ampli 
zon, between the Center of the Sun antl therage bh. 


true Eaſt-point, -ar the very moment of Ri. "5; 

ſing, repreſented by.&5 F, in the particalar * 

Friny and GE; 2nd 'Þ E 1n the he Rania 'V 
bMulſctal we 2 pt 

| | of a COSES -xh,; Ar 


= Meri ign; or Hour, an and ſome Azirhinh; 8 
x che Prime, Vertical, or the Meridian, vrany 
*-*_ other Azimuth, being  arnk in Aſttonomy , 


- and ſoinetimes 1 in , reprdle 
bY: bp P'©@ Zi in the A : I 
, > This mil ® For Allrongmical terms, 
£ 3.370%» CHAP; 4 V, +0 HT "0 
"4 | 


d-agen che Rull, and putinchic looſe 
:4nto ? the. 


ole-picce, 
degrees, which is thus exattly done” 4 Nina 
_ ke fram che Reſping-point, to any. Net. 


Fi ines; n 
[+ the Potneof Cons fill Gd 4 | 
>Gifying-point,” tury the- other, to che 
Wc mir on-Line of the Hour aud Azimuth 
- 4 ne, that cuts the ReRifyingepoinr, and 
” there keep it ; then removing the hae of 
" the Compaſſes from the ReCtify 

She Belle ell the hag 
[z couch the diſtance fiſt meaſured in the 
, Line of:Sines or Lines, - then: ſhall you'ſes 
| the Lines on the Head, and- Moveablocki 
- yo meet; and alſo ſee & quite through. che 
SOS erg ,» to .thruft.a Pim 
through z -and thus is it fer roan Angleof - 
6 degrees, without the help-of :the looſes 
iece, or toan Angle of 4553 or ar ner 
_ the Rule Is S made guys 


Ute 12. | v7 
To MftopCas or Stats Atituls 
C ovile Hhodladdl 2 ce 
Pata Pin.in the Center. hgſe-on che Head: 
Lee, and another in the Refifying-poineg 
and a third i(if you pleaſe) in 2 aun 
4. of the Haur-line on! the. Moving-leg; 
© Thenon the Pin in hoſed hang-a 
© Thred and Plummer ; | then-if the object be 
low, viz.. under 25 degtees high; 'Looks* 
je ns by che-two: Pins/.-the Rectifyings 
point, 


Ge: quirc, counting Fram 6c ofo to? 
Ly] the' "Head , as the ſmaller Figures 3F- 
\Bur- if the. Obje& be above 25 degrees 

highs then look'by che Pin in the ReQtify- 
1ng-point, and; that -0n which che Phammer 
bangech 3 and. obſerve as' before, and che 
Fhred. ſhall hes the Altizade required; ws ; 
the Eigures hefore the Line howele | Tf you JÞ 
Hay Sights,ule chem inſtead of Pinsza by | 
" Ki  £© be accurate inthis Work, . 
the ground and foundation incvery Obſer- 
 wation;//and; actording ts your exaRneſs 
herein, is the following Work alſo. '' 

Note alſo, thatchis looking up toward || 

| the Sun, is ouly. then when che Sun isin a Þ 
clond;. aud. may;be ſcenintheAbifs, bur | 
will not give. clear ſhadow.:.. Or elſe you | | 
muſt uſe a piece of Red, or a Blue, or Green | 
Glab,' co: | the-+Juſter. thar i it offend 
 nogthe e eyes; 7 'Y 
{>rBut- if- chic Sun be ts and: bright, then | 
you need not look up:toward it, buc hold 
. the Tri er Qtr ſo,:. thatthe ſha= Þ 

dave ofrhe Bi wan the. Center may Fall juſt Þ/ 
20jthe ſhadow of the Pin inthe ReRifying- | | | 


poinc, vtls:thoſe ſhadows on Jour 5] 
SS 1 | _ Uager?pe” 
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H 7 \ finger beyond WEE! the Plammet bez 

ang ſomewhat heavy, and the Thred ſmall 
Fand playing evenly by the Riile; .then is the 
f Obſervation ſo made, likely to be near the 


” very truth. by 
'. Note alſo further, That the ſhaking of 
the hand, you ſhall firid will hinder exat- 
neſs ; therefore, when you may, find ſome 
place to lean your Body, or Arm, or the 
Inſtrument .againſt, chat you may be the 
=- moreſteady,Þ . -. - | 
: Bur the ſureſt and beſt way -is with & 
F , Ball.focker, and a Three-leg-ſtaff, ſuch as. X# | 
Land Surveighers aſe-to ſupport their In- - 
* ſtruments withal, then yoit will beat liber- 
ty to move and remoye it, to and fro, till 
the Sights or Pins, and Plummer and Thred 
8 Þ play to cxactneſs; without which care and 
'F & exactneſs, you canhot cercainly and know- 
i F ingly attain the Sun's or a Star's Altitude to 
T'K 2-minute, either by this, nor any other In- 
| ſtrumenc whatſoever, though they be never 
# To truly made: Yer I dare affirm todo it, 
For it may be done as well by this, as by any 
F Eitother. graduated Inftrumenc whatſoever : 
The Line of degrees on this, being only two ; 
© Ehircy degrees of a Tangent laid cogecher 3 
Fof which, chat .on the in-fide of theloofe- 
Piece is the largeſt,and conſequently the beſt, 
ko diſtinguiſh che minuts of a degree withal. 
et | ; Uſe Iz. 


! 
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"1"; Ke”  ' - TH 
To try of: an) aide be Level, or 


Upripht. 


Set the Moving-leg of - the Thiunguter | 
Quadrant on the thing you: would have to 
be Leyel ; then if the Thred play juſton 60 
degrees, or the ſtroke' by 60{0, then 15 4t 
Level, or elſe not, E 

Bur to try if a thing be upright ornot g | 
apply the Head-leg to.the Wal or Poſt, and Þ 
if it be upright, the Thred will play juſt on. 
the common Line berween the Lines and{' 
Sines on the Head-leg, and cut the firoke 
by 90 onthe Head of the Inſtrument, or 
elle not. ow; 


Uſe Iv. 
Ti fond readily what Angle the Seller 
ſtands at, at any opening. 


Firſt, on the Sector ſide, about the Head, 
is 180 degrees, or twice 90 graduated to 
every two-degrees 5 fo that- opening th 
Rule to any Angle, the in-{ide of the Mo: 
ving-leg, paſſing about the .femi-circle *| | 
the Head, ſheweth the Angle of opening, * 
to one degree. But to do it more cxa6iyry, - 
do thus: - zo [ 
The 
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 .  ThetwoLines of Sines that iſſue from 


| the Center -1in Rules of a Foot, ſhut, are 


MW rather the cwo innermoſt. Lines, on, each 
"7 Leg, arc always juſt onedegree from: the in« 


Line of Tangents, juſt againſt 
30, it makes the two innermoſt Lines thac 
come from the Center, juſt 2 degrees af- 


5 5S WW ww; 7H + 


ſunder, which Is eafie 0 remember either. | 
inadding or ſubſtrafting as followerh, two. - 


WAYES.. I 3 253 
I, Take the Latteral Sine of 30, v2» 
| the meaſure from che Center to zo : the 
Compalles ſo ſer, ſer one Point inthe Cen- 
14 rer-pin in the Tangents juft againſt 30 z 
| & and turn the other call it cut the common 
1 Line, inthe Line of Sines on the other Leg, 


and chere it ſhall ſhew what Angle the two 


end. toward the Head, and two degrees 
'Iefs is the Angle the SeCtor ſtands at, boch 
'on the in-{ide- and out-{ide, the Legs being 
parallel 3 which Number muſt nearly agree 
TY {wich what che 1n-fide of the Leg curs. on 
8 che Head-ſemicircle, or there is a miſtake, 


F 2 As 


f drawn uſually: juſt 5 degrees afſunder; or | . 


fide, ſo that if you put a Center-pingn. the | 
{t againſt rhe Sine. of 


innermoſt-Lines make, counting {ram the 
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Suppoſe I open the Rule ac all adventures; 
and taking the Latteral Sine of 3o from the 
Sines on thee Secor-ſide, and putting one 
Point of the Compals in the Center on the 
Tangents, right againſt the Sine of - 30 on 
the other Leg ( or the beginning of the Se- 
cants on the ſame Leg ) and turning the 0- 
ther Point to the Line of Sines on the other 
Leg, it cuts the Sine of 60 on the 1nner- 
molt Line that comes from the Center ; then 

_ I fay, that the Lines of .Sines and Tan- 
. gents are juſt 3o degrees aſſunder , and the 
- In-\ide or out-fide of the Legs but 28, viz. 
two degrees leſs, as a glance of your cye to 
- the'Head will plainly ſhew. Re 

2, This way will ſerve very well for all 
Angles above 20, and undet 8q: Bur for 
all under 20, and above 80, to 120, this 
3s a better way ; | | 

Open the Rule to any Angleat pleaſure, 
and rake the diſtance parallelly (that 1s, a-' 
croſs from one Leg to the other) berween the ' 

Center: pin at-3O in the Sines, and that it - 

the Tangents right againſt it, and meaſure 

3 latterally from the Genter, and it ſhall 

ſhew the Sine of half the Angle the Sines |} 

and Tangents ftand at; and one degree lels 
1s 


\ 
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3 is the Sine of half rhe Angle. the Segor 
G 4 - $ * 4 . [4 z 4 x IN = » Z ro . , _w 44 . 
+ fiands at. - | | 


Example, 


_ Suppoſe that opening the SeRtor at ad- 
ventures, or to. the Level of any thing, 1 
would know the Angle it ſtands at : I cake. 
_ the parallel Diſtance berween the two Cen- 
ters ; and - meaſuring it latterally from the 
Center, I find it gives me the Sine of 51 de- 
grees, viz. the half Angle the Lines ſtand 
at; or Fo, the Angle the Rule ſtands at; 
which doubled, is 102 for the Lines, or 
100 for the Legs of the Sector, as a glance 
of the eye preſently reſolyes by the inner 
. edge of the Moving-leg, aud chedivided 
jſemi-circle. | 
2. On the contrary, Would you ſet the 


' { Exg5 or Lines to. any Angle, take the half 

'Fthereof latrerally, or one degreeleſs in the 
$$ balf for the Legs, and make it a Parallel in 
Pche rwo Centers, and the Sector 1s fo ſeg 


accordingly. 


. Example. 


X would'ſet the Eegs to 90 degrees, or a 
'F juſt Square : take our the Latteral Sine of | 
F-44» one degree leſs than 45, the half of go, 
and make ic a Parallel in the ewo Centers 


. 


{+ abovcſaidy and you ſhall find the Legs fer 
Y 4 . | " ; FE 3 juſt 
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tome oh Ab: BP et >", 

looking to the Head-you may nearly ſee. * | 
' Ar the-ſame time if you take Latteral 
30, and Jay it from the Center, according \ 
to the firſt Rule, you ſhall ſee a great de- * 
ficiency therein, as aboye.ishinted. *' | 


F FRO © 8 ET E 
 'The Day of the Month.being given, to find 
' the Suns Declination, true place in the 

Zodrack , Right Aſcention; Aſcentio= || 

val Difference, or Riſing anll Setting, | 


.T. Lay the Thred to the Day of. the 
Month (in the upper Line of Months, where 
_ the length of the Dayes are'increaſing ;z or 
inthe lower-Line, when the Dayes are'de-' 
creaſing, according to the tirne of che year ) 
hea inthe Line of degrees you have his De- | 
_ Ebnation 5 wherein nore; 'chat if the Thred | 
lie on the right hand of 660," hen the Suns *Þ* 
Declination | is Northwards ; the contrary 
way is Southwards : Alſo on the Line of thie 
Sun's Right Aſcention, you have his Right 
Aſcention, in degrees and hours, ( counting . 
one Hour for x5 degrees ) as the” Months 
proceed from March the toth, or Equino- 
Dial » che Right Aſcention being 'then- 00; 
and ſo forward to '24 hours, or. 760'de-. 
grees, asthe Moncis and Dayes progeed, 
bg Ba Abd ae we -# * + ' [2 Again, : 
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'F-2r ] : 

© Again, of the'Line of the Sun's true 
place, yot! have:theifign and degree: of his. 
i Ye in the Ecliptick g' 4ries, or the Equi- 
F notial-poine being che place to begin; and 
” then' proceeding forward as the Months and 

Diyes g0. 

.  'Eaftly, on che Hour-line you have the 
Aſcentional-difference, in degrees and mi- 
7 -Nures, counting from6 ; or the Suns Ri- | 
'"fing, counting as the morning hours proceed; 
or his Setting, counting -as "y Ty 
hours ooxecd. 


Of all which, -taks two or rhreg 
Examples. 
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% *T.'For March che 12*" lay the Thred to 
_ þ che Day, and exterid-ir Freight ; then on 
# the Line of degrees, 'itſhewerh near-x. de- 
' 4 gree, or 54 minutes Norchward. © 
iQ 2, The Suns Right Aſcention, 1s In. cime 
F 8 minutes and beter, or in degrees, 2 deg. 
5 minutes. ad. 
8 The S#ns Place, is 2 degebts and x6 | 
minutes-im Af5es, V% - |. 
4. The Aſcentional Difference, 1s x de- | 
gree and” xo minntes; . of the Sun riſeth 
4 minates before, and fets 4 minures df 


cer 
'F4 Agzing 
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., YET 1 
Again, for At che roth, the Thred'Y þ 
laid thereon, cuts 1n the degrees, 20 deg. 
9 min. - for Northern Declination.z and, 
57 deg. 24 min. or 3 hours 52 min, Right We 
Aſcention 3 and 29. 37 in & Tau for 
his true place; - and 27 12 for difterence PF. . 


.of Aſcentions, or riſeth xx minutes after 4.5 n 
. - andſers 49 minutes after 77 4 
.* Again, on the laſt ef Oftoher, ar the2T | -1 


Fanuary, near the Declination, 1s 17 
'22 Southwards, the Right Aſcention for } - 
* Offober 31, is 225, 53, for January 21, |. 
314 2x : The true place for Offober 31, 
is m.Scorpio, 18 deg, 22minz hut for 
Fanuary 21, t: Aquaring 11, F235 Accor- , 
. * dingasthe Months go tothe end at w, and. 
then back again 5 but the Aſcentional difle- } . 
rence, and Rifing and Setting, 1s very'near |. 
the ſame at both times, 412. 23 10, and. 
| Riſeth 32 minutes, and more, after 7 3 ang 
- "Sets 28 minutes leſs afrer 44 | IR 


Uſe VI. | 
& The Declination of. the Sun, or a Star, 
given, to find bis Amplitude, 


\. Take che Declination, being counted og ; 
-the: particular-Scale of Altitudes, between }. 
our Compaſſes 3 and with this diſtance, fer 
Hae foo 1n yo onthe Azimurh-Line, the 
: other 


«© 


5 os Fo "4 PO TIOI; - > i ; " M_ » de bk <p F ON IL 4 NES ts 5%, PEEL. Ty "I > = £ habe A 2 6: 2 ears % '*, 6 - 
Re RE of. 42 F 4.4 S ral a fea a0 5 a es IJ FOIK ID 7» RIF EPL "4 - So LI os Me Ed 2s toad, wh 281%, WE <a $ef'T EOHOE 
LS, » 3 ” & ar Fr L R q * 8 v - F . = y $- ; OE > 4 LY 


TT”: w9 
- 1 
ww : 


her n Dojas lic Ms fame Lins ſhall ' :: 
%s we the 5 Aogp rude, counting From 99, _ 


Example. 


The Declination being x2 North, the Am- 
plitudeis 19 deg. IF min. Northwards. 'Or 
.the Declination being..20 South, the. Amy 
| Hh Is 34 deg. x0 min. Southwards, 


Uſe VII. 
 \The Right Aſcention and Aſcentional-dif- 
ference being given, to find his Obliques 


Aſcention, 3 
When the Declination is North, chen AY 


the difference berween the Right Aſcention, 
and the Aſcentional-difference, is the Ob- . __ 
lique-Aſcention, 
But in Soxtbers decl1nations, the ſum of 
the-Right Aſcention, and difference of Afg 
. {centions, is the Oblique Aſcention, 


E xample, 


_  Onor between the 25 and 26 of Faly,, 

* the Oblique-Aſcention 1s by SubſtraRion - 
X12, 15: Onthe zothof Ofteber, the Ob- 
_Ppdimls is 3371 45 by Addition, 


ww 


Uſe 


*. 


clination) and there keep it "Then carry the 
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nation and Altitide Tr, gs” to of 
, the H, our of the Day. . 


Take dlic Suns Altitue, from th ith 
_ *eufar Seals of Alcitides,: ſetting onE'Poinr 
of the Compaſſes ih the Center, arthic be- 
ginning of that Line 3 and opening the o-! 
_ ther tothe degree and minute of the Sun's | 
Altirade,counted on that Lige ; then lay the | 
Thied on the Day: of the. Month ( or De- 


Compaſſes '{ ſet at the Ce diſtance, Tas F, 
Tong the Line of Hours, perpendicuſer to 
the < Fhred, till the other Poinc, being t tur- 
ned abour, will bur juff toiich the Thred 

the Compaſſes ſtanding berween the Thee 


andthe Hour x2, then 'the' fixed Pojjt in 


thi Hour-Line ſhall ſhew the hour and mi- 
nuce required; but whether it be the Fore 
or Afternoon, your judgment, or a ſecond | 


obleryation muſt etermme, 4&6 
| Exampli. | 2 
On (the of AnupuFt in W morning, «/ 
20 degrees of Altitude, you ſhall find-it to 


be juſt 52 minutes paſt 63 bur at the ſame 
Aiuney 
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. Alcicude i in the afternoon, ir is 7 mivutes 
paſt F at night, Mm the Latirude of Fr 32 
; Londen, 7 


Uſe IX. 
The Suns Declination and Altithle 6 wet EY 
* to find the Suns Azimuth from q 

South. - part of the Horizon. | 2 


=] Firſt, by the 4th Uſe, find che Suns De. 
« q clivation, count the fame' oh the patticular 
# Scale; attd cake the diſtance berween your 
WB: mpaſles ; then lay the Thred to che Funtis 

, "counted the {one way. as the 


Sf; =” 


and the Heal, when, Zoe Declination Hr \ = 2 
- | Northwird; and on the” Teft-fide of the © 
| Thred, that } js, berween rhe Thred'anfl the "Oo 
; | End, when 'the Declination is Southward. 
6 4So 2s the Compaſſes ſer. to the Declinacion, 
as before, and one Point. ſtaying on the 
-- Azimurh-line, and the other turned about, 
* ſhall bur juſt touch the Thred at the 
neareſt iſtance z then, Iſay,” the fixed- 
- Point thalll, in the Azimuth-li ine, ſhewthe . 
| Suns-Azinuch required, | 
| Example 
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The Sun being in the EquinoRtial, anc 
having no Declination, - you have nothing © 
to take with your Compaſles, but only lay F 
the Thred to the Altitude counted from 
60]o toward the. looſe-piece, and in the 
Azimutch-line it cuts the Azimuth required. 
Example. At 25 degrees high, you ſhall 
find the Suns Azimuth tobe. 5410 3 a; 
32 degrees high, you ſhall find 38, 20, the ; 
Azimuth, - . : FIAT M 

_ Again, At 20 degrees of Declination, / 
Hg from the arts Scale, and at 4 
b. 10 degrees of Altitude, lay the Thred to 
b. XO counted as before ; then if you carry the.. 
 - . Compaſſes on the right-fide for North-De- 
=; Clination, you ſhall find 109, 304 from } 
South; bur if you carry them on the left-. 
fide for South-Declination, you ſhall Gd 
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38, 39, from South... ; 
;, Thereſt of che Þſes you ſhall haye tyorg | 
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CHAP: VI. 
The ſe of the Line of Numbers. on 


| * the Edge, and the Line of Lines 
E on the 7 iy ſide, or on the 
# Settor-ſide, being all as one; 
< | Gs {hewed the way of Numerati- : 
s $ on on the Lines, as in Chapter the fuſt. | 


|F - Alf to add or ſubſtract one Line or 
"'F. Number to or from one another, as in Chap- 
J ter th, Explanarion the oth, I come now 
'F.to work the Rules of Multiplication and 
FT Diviſion, and che Rule of Three, dire& and 
Þ reverſe, both by the Artificial and Natural- 
Lines; and firſt by the Artificial, being the 
moſt eaſe; and then by the Narural-lines 2 

{} both on che Setor and: Triangulter Qua- -3 
_ drant, being alike: and I work them toge- # 

F ther; Firſt, becauſe I would avoid tay- 
tology : Secondly, becauſe thereby is ber- 
ter ſeen the hatmony between them, and 
which 1s beſt and ſpeedieſt. Thirdly, be- 
4 cauſe it isa way not yet, as knowl} rs? 
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{| 28] 
es any other. And laſt of all, becauſe one 
may explain the other ; the GromerricalF 

being the ſame * with the Tuſtrumenta 
work by the Natural-way, 


/ Ss) e CE: ; T. 
Fo multiply one Number by another: 


I. By the Line of Namibers on the Edge I 
Arr, thus: _ 
Extend the Corupaſſes from x to oh Mul- 
tiplicator's the ſame extent applicd theans. Þ 
- way from the Multiplicand, will cauſe the 
\ - Other Point to fall on the Product required, : 


E xampl fo 


4 
= | "9 $ be given to be multiplied by 63 If "4 
—— ou ſer one Point of the Compaſles in 1,0 | 
4 either at the beginning, or at the middle, | + 
or at the end, it matters not which z yet the} | « 
middle x on the Head-leg, is for the moſt} 1] 
the moſt convenient ) and open the.o- | { 
A ther to.6, ( or $, ir matters not which, for Þ 1 
> 6 times 8, and 8 times 6, are alike; ( bur 
E. yer you may mind che Precept if you will ) 
che ſame Extent, laid the ſame way from 8, 
ſhall reach co 48, the Product Tepured, ; 


wW hich, 


* 86 


| tz __ ”_ 
vids theſe Pannchefis, 1s dis? : 


Bac fm x tos, ſhall 


+, 


* reach the ſame way from Scots 
©” w48% Or, the Produ&k 
Þ TheExtent from x to $, ſhall required. | 

'  reachthe ſame way from 6 

to 48. 


By the Natural-Lines on the Seftor-fid 
or Trianguler Quadrant with & he} 
and Compaſſes, the work, us thy ; 


Pp 
by 
= 
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I. For the moſt part it is. waonels by 
changing:the terms from the Artificial _—_ 
as thus ;. 
| The former way was, as Ito6, fois 8to 
T 4$; oras xto8, lo .1s 6 ro48; but by 
. the SeRor i it is thus : AsS'the Larteral 6 taken 
- fromthe Center toward the end, is to the 
Parallel x0 & x0, ſet over from IO to T0, 

at the end counted. as x 3 ſois theParallel- 
- diſtance between $8 & $, on: the Line of 
Lines taken a-croſs from one Leg to the 0- 
ther, to the Latteral-diſtance from the Cen 
ter to 48, the Product required. | 
Or ſhorter thus. 
As the Larteral $, co che Parallel xo ; - 
80s the Parallel 6, co the Lateral 48, 
Se F ioure I. 


2, Another 
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Alterin ie texms Bon, ! he Arc way 
' as thus; by 2double Radivs'; Take the L 
teral-Extent from the Center to x, (or from | 


E Fo 4 Toto, if the beginning be defeRtive) ma 

-.  " thisaParallel in 5&6, then the Lateral B 
oY, _Exrent from the Center ts 8 of tlic to parts © 
> _ between Figure and Figure, ſhall reach' a-F - 


croſs from 48 to 48, as before. See Pig. Il.) 


<'T he fame work as' was done by the Se-: , 


EY - Dor, is done by the Line of Lines; and! 
+>; Thred on the QuadrancSfide; _ your! 


Sector be pur together as A | Trlangal er Qua» 


well as by the SeRor, in , is mannief ; -( of 


_ by the Scale and Compaſs, as in; the Fil 


Ae : \ gure I.). and firſt, as above, SeRor-wiſe.. 


EFT w_ the nearcit diſtance, thrning the Coni-M 

w p aſs-Poincabout, till ir will but juſt couch} 
he Thred, then there keep'it 3 rheniſer one 
Point of the Compaſles in 8, and take _ | 


rally,berwzen y your Cottipaſſes; ſer one Point! 


Take the Bxtent front the Center to 6 Beal 


im 10, and with the ocher lay t] 'Thred} 


AGieſt diſtance to the Thred z this diſtane 


: . F :Jaid latrerally ftom the Center, _ reach 


ro 48 rhe Produtt, 
- Or as Latteral 6, to Parillel £0 "fo is] 


the Parallel $, 6 the Lagrepad 45," the Pro-; 
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zxren apes the Center to xs to the Parat: 
_ aying che Thred'ro, the neareſt di-| 
 & Nance ; 1o.is the latteral Excent fromthe 
| * Conner to. 8 TED, lefs than the x before ta- 
S ken, carried pardlelly along the common=|. 
FF ; A cill the other Tons will but juſttouch 
3, Le Thred, It ſhall on | thoſe conditions ſtay} 
only at 48, wg Produ& required. Obſerye 
; wy note the Figure, by protraction, with, 
| Sale and Compaſs. 
= 3. Bur if you have an, Index nd. 2] 
uare, 2s is uſed in the Demonſtrative | 
T5 of Plain Sajling, as you. ſhall have | 
2 '- afterwards, chen the repreſencation of this 
Z way will moſt evidently appears as 
” thus: 
Ser the edge of R uare to I; on the 
+ wb of. Lines, counted, from the Center 
- downwards, where the Figure x is, then 
= move the Index tilt che edge cut 8 of the 
S {mall parts, counced on the Square, frong 
# the Line of Lines toward the end of the 
5 ; Square, and then there keep the Index; 
then remoye the Square downward to 6, on 
[ps Line of Linesz then there holding it 
| zare, you ſhall ſee the Index to'cur 48 on | 
F : Square, counting after che ſame rate 
| oY the 8 parts was accounted, Note the] . 
| aq. | Th 8]. 


E % , 
SY 
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"20; 4 fie. Tag fak& 4 
my rom hence you may obſerve,” Thar che 
firftand chird Numbers muſt alwayes beac 
counted alike, and on hike Scales : 5 and the! 
: fecond and the fourth in like manner on like * 
Scales and counting ; | and the Latreral-firſt * 
Number, muſt alway cs be Ik chan the 
Parallel. ſecond, (in lerigth or quantity, or: | 
opt cannat worki it z which your muſt make 1 . 
cither by changing the terms, or uſing | 
| alcls Scale, to begin and end upon. ” 
Here you muſt excepr a Decimal des J 
tion, as thus s* ſometimes the ſame place / 
which i 1s calle ron the firſt, may be couns ? 
red x00 in the third, and the contrary ; or-; 
more or leſs differing in a a Decimal Ac | 
count. 
| But if you would "Oh a Figure of the! 
Seftor-way of operation, then it is thus; 
Lex the Line C 6, repreſeat one Leg of the / 
Sector ; and the other Lie C6, Karo 
the other Leg of the Setor chen "take x 3 
our of any Scale,” as x inch, or' one tenth | 
part, of a foot, or what you 'pleaſe 2 : orthe 
diſtance from the Center to x, or ag on the 
” \ _"Lineof Lines berween your Com : 
"Hg this diſtance oyer in 6 & 6, of ER | * 
WA Lines. Then is the Se Yor ſet to irs due Þ-. 
- F| eſocles Angle. 3 
_— Tha rake 8 parts , or rather $ tenth Y* 
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2 farts of the former x, front the Scale from., - | 

whence you took the firft Lateral diſtance, 


my 


> and Sy} ic parallel berween the Line. of _ 40 
WW Lines rill ic ſtay in like parts, which, you; #7 
1 Sq find to be at 48, the Produ@requi= _ **# 
h .re i. \ : : 
© © Or to get the Anſwer ina Latteral-line, - 
1s generally tnoſt convenient, by changing 
F the terms ; work thus : Take the Latteral- "MY 
23 diſtance from the Center to $,0n the Line of , 3 
\ Lines, make it a Parallel in 10 & 10; then. © 28 
'the SeCtor-being ſo ſet, rake the Parallel "EY 
$- diſtance between 6 8 6, and lay ir larteral-  "=Y 
F ly from thie Center, and it ſhall reach rs "8 

” 48, the ProduRt required, See Fig. INIT. £4 
- . Thus you ſcethat the way of the Sector- "OY 
+ fide, and of che Quadrant-fide, is 1na man» oj 
" ncrall one;. and the laying of the Thred, or "YM 
-- Index to the nearcſt dijtanec, is the ſame 
S with ſercicg rhe Legs of the Sector. to cheir 
F Angle; and the taking the neareſt diftance 
S from any Point or. Number ro the Thred, 
JF . is the ſame with taking patallelly from 
JS - Point to Point, or from Number to Number : 
& So that having thus fully explained.the Lats 
F -ccral and Parallel-Extent, and laying of the 
- Thred, and fercing of the Sector, the fal. 

- Towing Propofitions will be morecaſie, and 
F- rcady ; and co that purpoſe, thefe brief 
'Y” Marks for Latceral, Parallel, and Neareft- 
* . G 2 diſtance; 
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of 45, thusR; 8c, 


In all which wayes you may ſee, that for 
the want of.ſeyeral Radiuiles, which do. 


properly expreſs the unites, tens, hundreds, 
and thottands, and ten thouſands of Num- 


bers, there muſt a due and rational account, | 
or conſideration, go along with this Inftcu- | 
mental manner of work, elſe yon. may give = 


an erroneous anſwer to the queſtion pro- 
 ponnded;z to prevent which, obſerve, that 
- -3n Mulciplication there muſt be for the moſt 
part, as many figures in the Product, as 1s 


in the Multiplicator and Maltiplicand, pur 


rogether z except: when the firſt figures of 
the ProduR, be greater than any of the firfk 
figures of the Multiplicator, or the Mulri- 
Plicand, and then there is one leſs z 


As for Example, 


2 times 2 makes 4, being only one f1- 
gure, becauſe 4 is greater than 2; | but 


2 times 5 is x0, being two figures 3 where-- 


in x the firſt figure, 1s leſsthan 5. Again, 


in a bigger ſum; 52 multiplied by 23, makes - 


1.300, conſiſting of four figures, as many as 


—_ Ty yr. o | 


=} fr Paralle,chus=3 | 
for Neareſt-diſtance, chuis | ,-or ND, thus: "F 
for the Sine of 90, or Radius, or Tangent. 
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* isin the Mulciphie SO Maiplicand pur 3 
+ together ; bucif you multiply 42 by 22, it "0 
- JF. makes bur 924, which is but three figures z 
FF becauſe the firſt fignre 9 is greater than 2 bf 
' er 4» asSin the former, the firſt figure x was © 

leſs than 5 or'2 : And this Rule is general, 3 
ad tothe number of places, or. figures, in 
- any Mulriplication whatſoever ; dur note, 
that no 77 age extant, and in ordinary 
uſe,is capable to expreſs above 5 or 6 places : 
by f this help. you may come true to 'F 
"F places, with a good Line of Numbers. 


eAs thu; 


Suppoſe I was by a Line of Numbers to 
multiply 168 by 249; the extent from 1 to 
168, will reach the ſame way from 249, to 
41832: Now by the Line of Numbers, 
you can only ſce butthe 418, and eſtimate 
at the 3 3 but the laſt figure 2, I cannot ſee. 
by any Line aſually put on two toot Rules, 
© therefore the 168, and 249 being before 
you, ſay (according to the vulgar Rules of: 
Mulriplication) 9 times 8 is 72; therefore 
«2 muſt needs be the laſt figure; and if you 
can ſee the former 4, you have the Product 
| infallibly rue: if not, multiply a figure _ 

| morc : But by this help you: ſhall beſure 

' Re G 3 to 


4 
- 
i 


> WE” te Od. ons RG L 
I, ee La oe A SIN y hs 
» CRY 225 4 IF 4 ” F NE RTe Is - 
ey 5 i) 2-255 get Lp 250255 . 3 
? Fay 


y * PEER Y - es . * > C ”y Jo , 
2 Seu E215 "2 Irs _—_— LS CFE d Abbe aged 21a $* pet 
Cn Bn Cot 1 RY, HOT IS © UN: OBI YEP Bone Ee, 3 Tae ER 
5 27 ws Er SI One <7 ER ES Lt Pn WB FE Yor hs 
Gn C 4 C Ne ic" A. 


"$3 Eabat 
oe AER. ; 
” CORR ANY % » LS. Lion 
PE.44 LNTIES.. hat gt a ay 6 Ste” IE A. Yr lt? 
Yebts  H n a BE GEE W - Fr ja WE Ot Ts 
4+ 
_ 


A <5 Wb 
henna, Ta at ay. tg 
Ces, 1N an ult plica 
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ap ge t10N whatſoever, . ; oY + 
: 4. Allo, by cheſe operations, you may'Þ} - 
plainly ſee, That the Line of Numbers, or } 


$ 


Gunters-Line, as it is uſually called, is the F 


eaſieſt and exaRteſt' for Arithmerical opera- 
tions, being performed with an Extent of 
the Compaſles only, without any opening 
or ſhutting of the Rule, or laying a Thred 


or Index : Bur in Queſtions of Geometry, 


where a lively draughc or repreſencation 1s 


required, as to the reaſon of the work, * 


thcre-the Natural-Lines are more demon-+ 


ſtrative, | | 
\In which Natural Work, Note; That 
the Parallel-diſtance muſt alwayes be the 


greateſt, or you cannot work it, unleſs. 


you make uſe of a greater, and a lefler 
Scale ; to which purpoſe, this Inſtrument 


1s well furniſhed, with three or four Ra-. 


diuſſes, bigger and leſs, both of Sines , 


Tangents, and Secants, and Equal-Parts, 
as in their due places ſhall be obſerved ; 


and taken notice of, in the ,AfFronemical- 


Work. | 
And note alſo, Thar if the Line of 
Lines were repeated to 4 Radiufſes, or 


.40O inſtead of x0-, you might. work 
Fight-0n to 4 figures 3 but then the Ra- 
Fr mY 
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k E 3 Ther Tore this .of .TO, being the moſt: ye” #258 
/ uſual, I ſhall make uſc of, and work every ' {0 
. Queſtion the moſt convenient way; chat by: 
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very large. 
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a frequent.PraCtice, che- young Beginners 


underſtand ic. 


For a Concluſion of this Rule of Mulci-: | 


ſcarions take three or four Examples more, 
oth by the Line of Numbers, and Equal» 
Parts alſo ; 

TX, Fuſt x5 foot, 8 tenths, multiplied 
ov foot and 7 tenths, by the Line of Num- 
bers 3 the Extent of the Compaſlles from x ta 


_ 9 foot, 7 tenths, ſhall reach the ſame way 


from x5, to 153, 26.. 


By the Line of 'Lines, or Equal Parts, 


AS the Latteral —. x5--8, to the Paral-. 


lel= x0, at the End counted as x ; 
So is. the Parallel = 9--7, to the Lat- 
teral — x5 3--26. 
_ Where you may obſerve, that the firſt 
and fourth, are meaſured. on like Scales ; 


and the ſecond and. third , alſo on. like 


Scales, 
| G4 , Bue 
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fowwhom only I wrire, niay ſee the Reaſog- 
and Nature of the Work, and the ſooner. 


"ty. 


pnea 


F -; '= Die bore! 1 tas you di niniſhe tho 

+. . count in the third = work, counting 9-7: 
\ Jes than 10 reckoned "1% oi 
- +. *$0 likewiſe in che fourth, you *count 
-—. I53--26, which is leſs in 'Extene than the: 
bk - 25-8, fiſt taken Lattcrally 3 ; yet" is'to be 
read 'as before, wiz, 153--26, *becaiffe 
o times 15, muſt needs be above 100. / 7 
Ws 2» As I, to 9 foot 1o.inchesz So 1s} d 
© -/  t@footy inches, to. 205 foot 6 inches 3 I 
E To work this properly by the Tine of F rt 
_— 'Tumbers, you are firſt by the inches and | < 
© > 9$0r-meaſure onthe jn-ſide of the Rule, to b 

” + educethe inches into decimals of a foot 5 as |} 
© bus: Right againſt x0 inches, in the Line Þ 5 
SE. # Foot-mcaſure, ou ſhall find 83.3. Allo, 1 
 _- Yeht againſty fog on the Foot-meaſure, c 
EE you ſhall find 75 5 this being done, which' ] 
=. 5 with a glanceof your eye only, on thoſc i 
rwo Lines, then the work is thus : 
AS 1,t0 10 75; fois 9 83, tO IO; , 
' 6r 105 foot, 6 inches: Now for the 0dd 
6 ſquare inches, you cannot ſee them on the | 
| Rule, bur muſt find them by the help before | 
9 — 10 mentioned, as thus, 
x _IO- 9 Having ſet down the 
_— CL $50, #theio-s, | 
_ 76 as in the Margent, 
E-.. RY by _—__ Arichmetick chus, 'Ten times 
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v 9 o 80; {fot ; wie you hu ſet Fe 
*s . foor and 6 inches, which is the 6 inches 
Þ yon coutd not ſee on the Line of Numbers, | 
"and there.muſft needs. be x05 foot, and not \ 
- xo foot-and an half, and better, which is as 
to theright Number of Figures, | oc 
But by the Line of Lines as the — 20 
"from any Scale, as che Line of Lines - 2" 
Jonbled, or foot-meaſure, or the like, is to. 
' the= 10, fois the = —=9--83, totheLat- 
teral x05--6 2 :., 25 before, though not ſo +. 
- quick or plain, as by the Line of Num- "= 
bers. Tg if 
/. 3+» As 1, ' to 1528, fo is 3522, to" 
F371616, the true anſwer 5 which indeed 
1s to more ' places chan poſſible the Rule can Ws 
come to without the help laſt mentioned s -- > "28 
But if the Queſtion had been thus, with the > LY 
* ſame Figures, 15 foot 35* parts, by 35 foor Fw 
3** parts, as ſo many feer, or yards, and 
hundred parrs : Then the anſwer would be 
as before, 537 foot; and cutting off four 
figures for the four 'figares of Fractions, 
both in rhe Multiplicator and Multiplicand, M 
viz. the 1616, which makes near 2 inches - - + 
of a foot more, or 72; parts of a yard more, & 
which-in oxdinary mcaſuring 15 not con- 


— fiderable. 


/ 4s . Gs en 7: 3 5 6. 
By the Line of Linas. 


Center : | by 


So 18 = 35-22, tO 537 -= 11516 
To multiply 3 pond, 6 ſhillings, and_ |. 
| 3 pence, by irſelf; the Product is, 
EE 10,{,—19.5,—$ d.—Lf.—;*: For the Ex. 
|. tentfromx, to 3--3125, the Decimal num- _ 
ber tor 3 /—0,S 3.4. {hall reach from 
chence-to x0—9726, which reduced again, | 
| Is as before, x0—19—5—2 z as followeth, -} 
EI Note, That in this way of Multiplication | 
27508 by the Pen, works thus ;, Tou muſt firſt 
mnlciply Pounds by Pounds, one over the © 
other, as 3 by 3 : Thenthe Shillings by 
the Pounds croſs-wiſe both-wayes, as the 
black-line ſheweth. Then Pounds by 
Pence, as the long Prick lines ſheweth. 
borh-wajes alſo, T hen Shillings by Shil- 
lings, as the Gby 6. Then Shillings 
bv Nena wane, 4 the ſhore Prick- 
lines ſheweth. Then laſtly, the Pence by - 
the Pence, a« 3 by 3 ; whoſe true yower, 
or denomination, #s ſomewhat bard 10 
conceive; whichuthus _ 
Fuſt, 
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''F - Eirft, 3 times/3 (next the left-hand) is © 7 
| 9 Pounds, —_— 
e.F Secondly, 2 times.6, is x8 Shillings, 
Thirdly, 3'times 6, 1s x$ ſhillings again. 
Fourthly, 3 times 3, is 9 Pence, as the 
long Prick-line ſheweth, 
-j Fiſtly, 3 times 33 1s o Pence more. | 
= Sixtly, 6 times 6 is 36, every 20 where- 
- | of is x Shilling; and eyery F thereof 1s 
| Z3Pence; and every 1 is 2 Farchings aud 
| # +.?ths of a Farthing: So that 36 make 
 $ 7 Shilling, 9 Pence; 2 Farthings, ;Zths of a 
; Farthing. = 26s WW 
Seventhly, 6& times 3 1s 18; every F 
whereof 1s.a Farthing, and every I 1s two. 
tenths of a Farthing, as the ſhort Pxick-. 
line ſheweth, | +>: _ 
- Eightly, 6 crimes 3 is x8, or 3 Farthings _ 
and 6 tenths, as before. ap "2 
Ninchly and laſtly ; to the right-hand, 
3 times 3 is 9 ; - where note, that there 
goes 60 to make I Farthing; therefore 6 
makes one tenth of a Farthing : So that here 
Is x tenth and * : Confider the Scheam and _ 
'F the Decimal-work, to prove it exactly to, - 7 
| the hundreds of millions of a Pound, at NY 
{ you will find it tobe very near. * 
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The [ewe Decimal, 


3.3125 
3-3125 
165625 
66250. 
33125 
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- -hominartion 1n '20 5, and divide the Pro. 
dia of the Sums being brought to 'that 


; feaſt Denomination thereby, andthe Quo-. 


tient ſhall be the Anſwer requred. 


F 1 | Example. 


960, che Farrhings i in OF, ſquared; i is 
þ fo The ſum of 3.65. -—34., in 


F Farthings, is 3180; mulcplicd-by it ſelf 
| | is xot12400: This Product divided by 
921600, the ſquare of the Farthings in 
. -20x, makes 101. 357%; inthe Quorienr 


: * which reduced, 15 10.19 = d,—I x2, 


- To find this Decimal Fracion is y 
 ealie thus, by the Line of Numbers ; for-! 


- '20 ſhillings be 2000, what ſhall's fats 


[ | and 3 pente be? Set one Pojatin 2, 

| ſenring 20's and theother1in I, r ny = 
EVE 1000 : then the ſame Extentlaid the 
Tame wa from 6 and *, ſhall reach to: 
- 3.125, thedecimal fraction for 6 ſhillings 
{ and 3 Pence, - Or: 


Or elſe find the Square of the leaft De 


by. ke. ; PD SBS 
x * _— , o (4 b po - ki >: 
PPT THT IL a Ee > bon edt A BARE 
Oe de Fs, 3s by 22 05 GO 2958 ©, AS q A ING CO FT Gow 
E Ct "B<.- 4 . \ 
De nts 0h, 2 


TS 
ADL EC we. 
MEET 
*” 
” 
. 
* 


Ek w_ *l OO Bhs bs WER 5 EEE 27 SI, PI, 
£ TRI 


303 2 4%! WA 3 b 4 : [= d. her 
o iS Ct es A + whe BE A ahem 3s "3 "Gn; SN +> \. 3 bed Se 2 ATEG /\ = of ns "0" 3" 
MEIN 0 DOTS 25,0, 020 ON be $ tt SEOPOL. J {Bb 01 SY : Fn De fat 4 P--1 
te, ops = on Ad ee ron Be: bn $*Vg : #9" 0". ae AS 
4 Cn . 
#. 8 - 
a [IS - ry 
4 Pe”. hu” 
X Et F 
—_ 4 
bo 
»Fs 
[es 


= 3. 
6.4 


OO 5) RS, rae Ao > 3" TR I EG WHY OR 
Es. © AE, Nas , $ th - FL ; : 4, 
"oe Eng Nap = El + COR AGEs 4260 ; Rt ant 
SL I - wt %, - be A ah RT RE Na 08 ch 
We At ES 4 £67 > L A EDS. :  ETAx 
F'Or ES Lea, © "LY f ah 4 ER. oF 
7 inches and foot-meaſute'; for 


2 


then every inchis 2 d, and G inches is x2 d.1 


right againſt which, in the Foot-meaſure, is Þ 


che Decimal Pra&tion requized : So that 1 ; 
rightagainſt x2 farthings,or x inchand 4 on 


_ theLineof Foor-meaſure, is 125, the Dc- | 


cimal Fraction ſought for. 
_ Or if one Pound be the Integer, or whole 


— Nurnber,.then every xoch Jen's 2 ſhil- } 


lings 3 and every 5th is x ſhilling:' and ' 


the inter-mediate pence and farthings is very Þ' 
near the 5th part; for if you conceive a 5th F 


ports or. 59 of an huudred. to contain. one 
nilling, or 48 farthings ;z then one of 5q' | 
is very near one farching, for 12 and {is Þ 
jſt 34. and 25 is juſt 6d, 37{ is uſt Þ 
$4. and 50 juſt 12d. So that toſerche, * 

Compaſs-point to 31. Gs. and 3d. is 

to ſer the Point on 3.3125, as before, 


| Which a lictle praCtice will maxe eafie. 


. By the Lineof Lincs onthe Triangnler- 
-Quadrant, or Sector. | | 

_- As theLatteral 3.3125 iS tothe Parallel 
10, So1s the Parallel 3.3 x25 to the Lac- * 
ceral 197: —19 5. 5 4,—2 farthings fere, 
Or 10.973» | 


you account every Sth of an inch a farthings' } | 


Th divide one Number by another! | G 
Fir; by FA Line of Nuwbirs 1 


the Rule ts, 


: Thrend the Compaſſes from the Diviſor ts 

| ' t, then-the ſame extent of the Compaſles, - 

"2 aoplied the ſame way from the Dividend, 
| [lreach the uotient required,” 

3 "Or the Extent from the Diviſor to the 

© | Dividend, ſhall reach the ſame way from x, - 

£o the quotient required, .» Mi 


F Example the feſt 


_ Let 40 be a Number given, ro be divided 
| by 55 my is the Dividend, and-5 the 
Dir. - and the anſwer to how many, viz 42 
: is che Quotient, =_ 
© Excend the Comp aſles oa 5 tor, the Bo 
4 fame Extenc ſhall gc the fame way from' _ 
goto 8 the! Quotient required z or the Ex». 
- tentfrom 5 to 40, ſhall reagh the ſame way 
from 3 to $'the quotient required, 


7 
« © EL + 20 
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"Boll F5 Lin f Line, he rok, ; 
& thi; "Rs 
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As TM — Latteral 40, to the = -Paralle 5 z] 
NM *So is the = 10 counted as x to the —<$. 
BE - Or, ſois the = x, 'to the — 8 of the, 
= ſmaller patt, 

E- Obſerve the Figure with the Line A B.. 
=. Or,..as the — 5, ro the =10 ; 

-— © Sois the — 40, to the =$z As che Line 
CB in the Figuredoth demoaſtrace, being 7} 
che manner, of working by the T; riangoler- 1 
Quadrant, the way of the Seffor being the - 
ame. | 


p_ 


A fecond Example: 


Let 1668, be divided by 19, 
ASigtor, bo i is 166870 87 ?3_; 
"qt BE of 1 9: . Or, 
= As to to x668, ſo is 'Þto 87 4.00 
X Or, x5 of 19, as before. 

' For the Extent from t9 to 1668, ſhall 

reach the ſame way from x to $7473; » the 
work by the Lines 1s as before, | 

' In:this work of Diviſion, for moſt ordi. | 
K nary ar where there is. not aboye } 
= four figures inthe quotient, you may come 
= very near with a good Linieof Numbers, as 
IN that on Serpentine-lines, and the like; | 


FT enader: it, as in eng way of D 

God's $ : and heferm{t ue as 

Figures as the Dena 

-- Diviſor 5 and one more; alſo, when t 
I firſt figure of the Dividend is greater 

s _ the firſt kgure of the Diviſox.$. as.if - ks TE 4 . 

1 © were to be divided by 365, then Lf er \ 

© Þ: would be 3 figures in the- <3 

; | | Divifor af nc be written 3:times Fo _ 4 A I 

1-5 Formats in the uſual way of Diviſion and E 

thoſe figures be 417 almoſt : * Bur _ 
9172318, is divided by 8231, you will 
| have 4 figures, viz. IiIy, _ jr wt 
gure more than 3, the difference of 
In-this Rule alſo: you may gee the ex 

.. of the Artificial-Lines o Nemben,! befor 
and above the Natural-Lings:.: 'T 


d | 


6+ col fete drdincmtmal reportion 


be5 the Linvof Newbtrs work.chiu * 
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"= .:'The Extent from one Number to the 0+ / 
= ther, ſhall reach che fame way from that 
E-- ſecond to third, 8c. 5 @ 
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"27. 6 + Tb, 


As 5 to 3, fois >to 9-823 
\ Sois 9-82 t013—76, 8c, a infinieans.. 


iis 6 % 4 - WV. ; » 


By the Triavghler- Quadrantyor- Seftors 


; As the Lateral firſt Number to the Paral- 
Ri ſecond, laying the thred to the neareſt 

ce, th + Ms 3 
Ther fois the Latteral ſecond,to the Pas 


ralkl turd, 
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Set. IVe 
* Hy ont ſide of a Geometrical Figure 


"' & Geing given, tofindall thereſt, of 
' fo find a Proportion between tra © 
or more Right Lines, © | 
|} Thi Propoſition is moſt projer to the Line of 
'+ Lines, and nt to the Line of Numbers ; 
' 3 anddonetbm: " 


_ Take the Line given, arid make it-a Pa- 
rallel in its reſpective Numbers ; the Thred 
ſo laid to the neareſt diſtance, 'or the Se. 
Ror ſo ſet, there keep it : 'rhentake out all 


| the teſt ſeverally, and carry the Compalles 3 

' parallelly cill they ſlay in like parts, which if 
ſhall be che, Numbers required; Note the 24 
Figure:  .- 


| Note alſo, That the Line of 'Sines, an 

the Thred will readily lie on all the Angles, 
and be removed from Radius to ' Radius 
more 'nimbly. than any \Setor wharloever, . 
ofly. by drawing che Thred ftreighe, and 
obſerving! on what degree aud parc it cuts 
being ſo laid. AY 

1 . It ABCDEFG be the Plot: of a 

" Ficld, whoſe fide ED is only given to be | 

iS as: - Ha. -, 0m 
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maKke + it a =; 9; hy the Þ- 
"Tired x to \ ND, or ſet the” Sefor to that FF - 
age, and there oy; it: then meaſure every | 
's de: ſeverally, af ou' ſhall find ALS &= 


Z 's _ £veryone in bf portional pa t5,idl D 
| - by carrying the'Com wa rallelly,: till ic} | 
[Nay in like parts:by t - Secko; | þ 


tor, or ND, by 
_ che Sax AT 
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"2% ; To ", down any Number of arts in P 
. NT, Line, to oy Scale * 17 than the | 


25M 


x 
P75 —Y —_—__ * a ©. 


” < 


' Take 10, or any. othet Niitds,. out. F.. 
4a Scale: or defign any diſtance' to' | 
ſo much as you pleaſe, and ſer one-Point* 
| I V i inthe ſame Nutober, on the Line of Lines  * 
EZ and with the other, lay the Thred to the 
” neareſt diſtance, and there keep it, by no- . 
2» * ting thedegreecutby ; thentake our any o- | 
>, ther Numberthat yourwould have, ſetting A 
E one Point in that Number oi -the Lineof || 
E”) Lines: and openingthe Compalſe, till the $ 
* ether Point will bur juſt couch the middle 
F you Theeds KN D; ad ml the TY be the | 


. F 4 

z %. 

ER os ATR SENSE ves YT I OT CES 
4y £ 5. SEEN: one GS: Roo: ASE 
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'F\; Let AB repreſent a Line which is 200 
c E parts -and I would lay down +65, 30, 42, 
J. 83 parts of that x00. | 

Firſt, take all AB berween your Com- 


'F -paſles, and-ſet one Point in'100 at x0 with 


Figure & 


the other, 'lay the Thred to N D, then take| 


Þ- (our 65, 30, 42, $3, &c. parallelly, and la 
F. them þ Lak, for the Sentence» | as be 
. .Fou ſee. £5 "> 
F . Thelike work is by the Sector, making 
3 ABa= in x00 & 100; 'thentake out. 
= 39, 42,65, $3, or anything elſe for the 
parts required. . Fa : 
$  _ But note, If the Line be too large for 
W - your Scale, or Line of Liijes, then take 
| half, or one third, or fourth part of che 
-given Line z then if you take half, you muſt 
at laſt turn the Compaſſes two times : IF 
you take'one third, then turn-the Compaſles 
'cthree rimes 3 which: may- prove: @ very cofl- 
| - vemient help: in many caſes, in Surveying 


& to, or rake from, any-given-Line; -or Num- 
& -ber any number of Parrs ar Lines require 


= og 


Note, That by this Rule you may add | 
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2 $ 


of Parts. 


: o® 


_ -tween' your” Compaſtes; -and.!ſerting one F 
if - *' Point'in the Number of : Parts, , you ; would *Þ 
- have the Line divided into 5 with the other, | 
lay the Thred to ND, and there .keep 1c; | 


.and chat ſhall divide the Line into the parts 
_ required, © BN (98-03 
l Example, 


Let AB betobedivided into. 7 2p 
- Take A B, make it a Parallel in z, laying 
th 


©  -the = x ſhall dividethe Lineinto 7 parts, - 
=  -- But iftheLine were to bedivided intoma. 
- fy parts, asſuppoſe 73 :- Then firſt, fic the 


" = 72, 71,8 70, for theodd 31; then'the 
i= T0, for every 10** diviſion, then the 
* == for the'{(maller parts 4- or'elſe you ſhall 


+{? 
ds, 
A344 


- 1.” Takethe whole length of the Line be- 4. 


then'take the .N/D from -2+to the Thred, _ | 


” 
% 


—_— 


b- the Thred tothe ND, there keepit ; then } 


whole Line in = 733 then takeourche þ 


fag ir almoſt an impoſſible chingy torakeat | 


once }- 
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Þ 'to bemore or ic chan & 


WE - N ote, . That if the . Number.hap- = 
'Þ . pen £0 be ſuch, char'rhe Parg will falftoo © 
'F . near the Center 5; as ſuppole x1, 12, or any "oY 
» Number under 30; then you may double, — *? 
treble, or quadruple the Number, and then {+} 

- 4 count 2, 3, or 4, for one of the Numbers © + ® 
& = As for Example. SY 


1 Suppoſe I would divide a Line into x5  ., *# 

1 ay mulciply x5 by.6, -and it makes 90 : * {Sg 

Now in tegard you have: multiplied x5 by © 2 

6, you muſt cakethe = 6, inſtead of the 

= I, todividetheLincinto 15 parts,, bes 

rween.your Compaſies, becauſe rhe whole 1 

Line is ſer in = 90, inſtead of = x5 ; which b- 

15 6 times as much as I5. 1 3 

Note alſo, if the Line be too big for your ** 

Scale, then take half, or a third, and make ' '-* # 

It& 2=m the S1ven Line : rhen take outithe | _ 32 : 

. == x, and furn two. or three times, to.divide _ 7; 

$ che Line according to your mind, whea it 

3s: too. large for your Scale ' | 

Theſe two laſt are not.to be done. by.the 

_ | Lin&-of Numbers, but proper for: the Line 

of Sincs quly ; a rurn your Lines 
WM 4 
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To find a mean Proportion, between | 
_ two Lines, or Numbers given, PF 


A mean Proportion between two Lines ox | 
Numbers, is that' Number, which being - | 
mulciplied by it ſelf, ſhall produce a Num- 
ber equal to the Produt of the two Num-. 
bers given, when they are multiplied-the | 


one by the other, ; 
Example, : in 


Let 4 and 9 be two Numbers, between 
which a Geometrical mean is required. _ 

4 and 9, mulciplied"together, make 36 2, 
— Soalfo6, multiplied by it ſelf, 1s 362 
Fherefore 6 is a mean Proportional between 
4 and 9. To find this by. Arithmerick, is 


by finding the Square-root of 36, - '* 
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"But «bro th Line - Nudes, thats, 
* Divide the diſtance between 4 and v/in- I 
| to ewo equal: par rs, and” the middle-point 7N 
F will befound to be 6, the Geometrical mean _ 
f proportional required, 


' ' Butto de ir by the Line of Lines, do thug © 


l | Firſt, joyn the Lines, or Numbers, toge- 
1F: ther, to ger the ſum of them, and alſo the W_ 
| half ſum ;' and ſubſtra&t' one from the 0- = 
ther to ger. the difference, and half the dif- , 
4 ference ; then count the half difference : 
| from the Center down=-wards ; and note - 
where it ends : then taking the half ſum 
between your Compaſſes, lay your Thred 
to 00. onthelooſe-piece ; then, ſetting one 
Point in the half-difference, { on the Line of 
Lines : See where, on the looſe-piece, theo», i 
- ther Point ſhall touch the Thred; and 4 
mark the place, with a Bead on 'the Tired; - 
* or a ſpeck of Ink, or otherwiſe : for the meas Y 
. furefrom thence ro the Center 'is the mcan 
| Proportional required. 


Or elſe uſe this mo chiln way by PO 
1 Draw the Line- A B, and from any __ 
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of Equal Pons, Ul 


& 


the true middle between A and B, asatE;' 
and draw the- half Circle \A DB ; ithenion |} 
Cerc& a perpendiculer Line, as'C D;; then |}. 
_ if youtake CD beryeen the Compaſles, and } 

meaſure it on the ſame Scale that you took } 


4 and 9 from, and you ſhall find: it to be 


ge the 


| | | and's, and lay } 
them from C, to Arand B 5: then find out © 


6, the true, mean, proportional required : 


being only the way by the Line of Lines, as ' 


Pretty 2h 7; 1- 
_. To dothis by the Sector, open the Line . 


of Lines to a Right-Anole ( by 3, 4, '& 5» 
or 6, 8, & 10. cbw-: Take x0 'Latterally 
between your Compaſies, make it- a Paral- 
lel in' 6 and 8; x hs is che Line of Lines 


opened-co a Right-Anglez or if your-Rule 1 


be large, ang” your-Compaſies- ſmall, -then 


take Lanterdl 5, che half of 10, and make + 


ita Parallel in 3/and 4, theþalf of 6 and 
8, .and it is rectangle alſo; )* Then ſer half 
the difference on,one Les from the Center, 


then having half che ſum berween your | 


Be Gat a6 BPR. 4 


Compaſles, Tet one Pojnt inthe half-differ- : 


ence laſt counted, and rurnthe orher Pdint' J- 


to the other Leg, and there it ſhall ſhew 


the. mcan- proporcional Number required, | 


'Find a mean proportion between the 

lengthr and the-breadch of the Oblong, and 

that: ſhall be the fide of, a- Square equal to 

the,Oblong. .. F 
| | Example. 

Let the breadth of the Oblong be 4, . and 
the length 9, the 'mean proportion will be 
foundto be 6 3 Therefore a Square, whoſe 
fide 1s 6, 1s equal to an: Oblong, whoſe 
breadth 1s 4, and length 9, of che ſame 
parts, : J 3 ; 4241 
'-, 2, To mike 4 Square, equal tos 

Triangle. 


Find a mean proportion: between the-half 
1 Baſe, and: the whole Perpendiculer; and 
' 1] har ſhallbe the fide of a Square <qual to the 


Triangle, 
| Example, 


Tf the half-Baſe of a Gablerend be-120, 
and the whole Perpendiculer 11-18 ; the . 
4 men proportion berween -10 and:x11-I8, 1s 
4. 20-975; the fide of the Square equal to 
J. that Triangle, or Gable-end required, i 
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3: To find a Propertion' between the Su- 
perfecies, thewgh' unlike to one, 


another. 


«Firſt, to every Superfecies , find the fide 
of his equal\ Square, whecher it beCircle, 
Oblong, 'Romboides, or Triangle; then }Þ 
the proportion berweea the ſides 'of thoſe 
Squares, ſhall be the Proportion one-to ano+ | |. 
ther, ' | ON 


Suppoſe T have a Triangle, and a Circle, | 
and the fide of the Square, equal to the 
Circle, is xo inches; + and the fide of the | 
Square, equal to the Friangle, is 15 inches :. |, 
The Proportion berween theſe two , 2 
as they are Lines, 1s. as 10 to 15 3 butas 
Superfecies, as 100 to 45; being thus found | 
out, Take the Extent berween 15 and x0, | 
on the Eine of Numbers, and repeat-it two + 
times the ſame way from x00, and: it ſhall J* 
reach to 45, the Proporrion as Superfecies, |} 
between that Circle and Triangle, whoſe F 


Squarcs equal were x5 and 10. 
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| + To makpors Supprfireles, voual to ang: 
| | ther Superfecies, of another ſhape : fe 
s nt : 


, 


'+- iy roubr #8 Rp hener ghven:: * 


Firſt fink a mean/proporti tween,the 
- unequal ſides of rhe given Superfecies, that 
you are to'make one like'3”and find themean 
{$ proportion: alſÞ between: the unequal-fides 
1 of che Figure that you are to make” one e- 
qual to. S947 


As thus for Example. 


'J have a Romboid&s, whoſe baſe is 53, 'and: 
| perpeadiculeris 3, (Candfideis 3355) the 

-*-rhean' proportion between is 3-866 : 'Alfo,' 
*Þ Ebavea Tiiangley whicle hali-baſe is 8,7 and 
+ the perpendiculer 4, the mean proportional: 
4 is 5-65523 and 1-would' make another 
3 Rothboides'” as" big-as''the Triangle (given, 
whoſe Atea is' 32-5 Then.by the Line of 
4 . Nutubers, fay,” AS 3-866, the one mean 

- proportion,” 1s to 5=&552, the other means 
, "x7 robes, fo is the” Sides of the Rom< 
{  boides, whoſe like -I' am tro make; to the 
. $ fides and-perpendiculer of the Ramboides 
F required, co make a Romb1des equal, coa 
Triangſe given, and bke to another Rom...” 
3 boides fuſt elven, | 
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As 3=866-isto:5-6552; fois 5, the.baſe 
of the Rotnboides -n4g to 7- No the baſe }- 
of ithe; Romaboides -required. Andſp is 3, : 
the;given-perpenidiculer of the Romboides, 
_ t6:4-38, the. perpendiculer of the Rom-- Þ 
boides'required :  Soalſo is 3-55, the fide of. 
the Romiboides given, to 5-29, the ſide of | 
the Romboides required : for, if you mul-; 
tiply 7-30, .- the-baſe thus fourid, by 4-38, JF 
the perpandec er now found, it will make } 
: 4Romboides, whoſe Area” is Equal to.'z2, }F 
mn the Arez of the Triangle,that I was to make-} 
Ye the Romboides equal to-;- and making the. F 
E fideto be 3-54, it will be like the firſt Rom-' | 
;»If it hadbcen a-Trepeſia, or other form-: | 
ed Figure, it: mighthaxe betn xcſolyed into! | 

Triangles, and then brought incoSquares, as 
before : Then all them Squares added inco 

EE. ene furh,, whoſe Square-root 1s. the mean - 

"— proportional - or 'fide-of a Square, <qual to. 

IF that many-ſided Figure, whoſe like or equal 

13dcfired to be madeand produced.' , , | 


$. One 


{ 


' 


4 


The Sendbws one ry _ os 


ther, being -twice -repeared the hate: _ 
from the. given Area, hall, reach to-che I 


" If the; Are $ of two Circles begin 
the Diameter required | then the-half-. 
#4 diftance,on-the Numbers, : between the two | 
43 Ky 5 {hall reach from Ta Diatnr (4 


\ Bog EI 51 WO 


'} Tofindthe Square-root of a Number, 
; To do Co by the Lige of Numbers, yots 
, | muſt firſt co aye whether che Figures, I 
; | . hereby: Cy by ” whoſe Root you I 
- þ would pom wy be'evenor old fi, | 
; | guresg thetis, hy WA 2:44.68, $8,-ox ans - 
L OF fs 32 Yo. 7, or 9 figures: 

: it- be of yen. figures,” then. you - .*Y 
') | muſtcountthe x0 at the end for themitey 7 
- | and the Root and Square arebackwards to- E:- 


5 OR 


' p- 3 ro 


Bue 


- Ws 
Sage 


2 


£ it = PS is oz n EI 2 by «RE 
: —— EN: 
F * 
RES 4 
"4 be $2 » 
Þ 23 kcal] gres's | 
EINE IF... Sh 4; 
. 4 A ; SOS . 
x, 4 hs middle of 


andithe Rooc and Square is 
 wandsxo: for che Ses-rove of any qa 


"Wy OR es the mean proportional, or © } 
wo erween I, = the Number 


propunde counting the unite according 1 
rothe Rule 6 ws Tg ' So that 'the Square- + 
Root of 1728, conliſting of four figures, it . 
is at, 41 and ©, counting x0 forthe unite 3 |. 
_ for the Number 42 & {$,,, is-juſt in the © ih 
middeſt between x728 and 10;- 4 
And to find the-Square-root. 'of- r44; F. 
confiſting.of three figutes 3 divide'the ſpate } 
berween the middle TL and 144; "<0 = 2 
forwards, into two "equal parts, and the 1 
Point ſhall reſt at 12, che COOL re- | 
quireg * 
To F this Ns the Lin eo Lind, 
Dog ohio Setter. 5s 
'# 7p 
' Firſt, find out a > Me chat” may putt 
the. Number given, evenly,” -or- as eveu as 
may be;. then the Diviſos thall'b& one'ex- 
tream, and che Quotieur andche? extxeam 31 
the mean' c1onal between whithiewo, - 
ſhall be the $ + as: Farm [ 
by thelaſt »: | 


+4 [ i632 42 cho Rong 


2 
| 
: - 
© v L 
- - 

$ :* 3 
. 
© 4 
» « 


 wayesthe:fift of two 


4 | between 1, and the > 


| ;. Bar if che Laſt Poine fall on. the: lab 
but one, _n the unite be placed at ets BEES 


ther.ead, - v3. at x at the deginning, or at on 
39ax cheend; and chen the Cube wy 
lus beyond the unite, eicher for= 


orhackwards, LS Es ib 


ns AL Ee Hide Ries, 'thE "Olbick-took | 


of $ is 2; for Reletnns s a_Point under $, 
being but one fin fn _= _ Point, 
jo: Hg : Se- 
ly, the'Po Dog Bs SY) laſt fi : 
gure, pn gale's i 7s the unite "then di- | 
between and $; into | 


thites equal parts the feſt pier eindsar 7, 


tors! Aabant uoravetes i 
* Wb wW 5537, rhere is e's Polnes Mt 


therefore © pitres in the Root'% and t he 
Jai Poine hea nnder the laſt Figure, "the | 
middle's 5s thetinite; and the* ſpacebe- Þ 
-Yweent and'x5 3; 'being divide@into- three | 


doth end. t 13, the 
Cubic rok ond 0 at 1%, 


' Azain, "fot of Reis one Polite; and 
Ralls bor che Hft but one ; therefore the 
x et cont butone figure; and” x ar the 

wo — at” the end; which * you | 
Tata khe mire, 0 
Es ut yet with this Caurion, Thar the Cube - 
magfk bein” che” next - Radius beyond! that 
wi rrp to'the hee - {0 | Yejon the 
ad Wween 19 and'64, 'teyour | 


"the |. 


p arts; the firſt pare falls 6h on Ach 
” i=root. required”: Or, if you- " divide 
Ci the ſpace between'x and- 64;/-near the IO, 
' io mow equal: Parts, the firſtpart falls on 

| - Again, fof:7 29; there is:bur'ofe Point ; 
- | therefore butone figure : - Again, br falls on 
| the aſt but2; therefore 10 at" the &nd is 
| the unite; and between 10 and the middle 
z'backwards, 'you ſhall, haye both Root, 
F Square, and Cube, for the Number-requiret,” 
4+ which will be ac 9 5 For if you divide the” 
{| fpace berween'1o, and 329, inco three equal 
' pres ; the firſt part will ſky: at 95 the ry 
ick-root required. _ 

Note, if it be a (urd Number chat can-: 
not be cubed exaftly ; yet the Number of 
figures t6 be accounted as Ifitegers is 48 be- 
fore ; and the Feſidue diſcoyerable by the 
? is 4 Datos Fraction: - 

Example. 

*: For xo the Root reſulting i 1s x2 494 th 

or x2,-and near 5 of 'a 100. 
-2v\This: you have'a very good -and ready 
wit for this hard queſtion in Afithmecticky 
il come'near enough' for theft uſes. 
| Bur co perform this b the Natural-lines, 
- > the belk-iris very troubleſomeand cannor 
I * to ofa as by the Line of 
MS: "Ip 2 K.4 &/ C | Nunt- 


wo" w 


_ —— 
< 


vo. V5, 5» CD 5D 


A II—_ —— LAM a 
*% 1% n K % 


» 


pe be La IP! 
o 


Tide: 


acelibat a wen 1 
458 CubeRoar, obſerye. E | 


- Ka Betwern £wo. "FIR or Lines ets, E.. 
; Fofind two mean PRs BD 
- or Linesrequired. | 


- Divide the ſpace on the Line of Numbers, . } 
beeween the two Numbers given, into oo | | 
equal parts 3, and the Numbers where the- | 

' Points of the Compaſles ſtay as each reperi= ' 
tion, ( or turning ). ſhall be the ewo mean 
9A Mens required. © 2 


"y 


% | "Example. 9. 
"Let 4 and 32, be two extream Nambers 
( or the meaſure of two cxcream Lines) be- | 
_ tween which I would have, twomean pros {| 
portional Numbers (os Lines) required. | 
In dividing the ſpace, on; the Line ; of 
Numbers, berween 4 Feng 32, into three &- 
gual parts, Ke ſhall find the Compaſſes | 
to ſtay firſt at 8,1 ſecondly at 16; the ewo | 
mean proportionals, wn <a 8and 32, the 
two extream Numbers firſt given. 
For the Square or Product: of 4 and 32, 
the t [wo extreams, 128, wt 
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e: | =: To#pply it for" 
ma If Thave the folid content" of 'a Cube'to be 
'F 1728 Cubick inches, and the fide thereof 
be' x2 inclies 3 I would know whiat ſhall © 
* } the fide of the Ciibe be, whoſe ſolid contene 3 
| 3456, the double of 1728 ? Digide the 4 
' | ſpace berween 2728, and 3456, into'three 3 
| <cqualparts;* then, lay the fame diſtance 
 # the Compiſtes land at from #2, the fide- 
"3 of the Cube given, and it ſhall reach ro 
$ 15-12, the fide of the ' Cube - required; 
whoſe ſolid content is 3456 inches, 
' #$ _ Alfo, If I haye a Shot of Tron, whoſe 
{ weight is; pound,and the diameter there- 
# of 2inches, and 80 parts of an inch in a 2 
{4 300d; what ſhall the diameter of aShoe ** 
" be, whoſe weight is >1 poynd ? One third F* 
j- part of thediftance, on theLme of Num« 
| vx between 3 pound, and 7x pound, _ 
| Thall reach from > inches, 780 parts, the gi- | 
ven diamete?, to & inches, the true dfameter 
of a caſt Tron Bullet, whoſe weight is 7x 
.poynd, | | 


£ 


I 3 : 2, Seconds 


—_— .- RH 
© OT. 


As Rl Rig of the Sophos cog» 
whos is alſo giyen,. is to-the-diameger:of the | 
Globe: prhoſe content. is required ; fo.is the | 
© content given, jp the content. xequired ; by | 
6. wpemting he Extent 'the fame. way three 

6 times... Example. Supe Fa capalſiry © or 
content ROM a:Globe, w diameter is 10 i- 
inches, be 523 : ty day bn d:$0 parts ; | 
what ſhall the, coutent of that * Glob obe hoy whole } 
diameter is120 inches 2 the Extent from x0 } 
to. 20, being turned three times from 52358, }] 
the content of a Globe of 10 inches diame- 
cer,ſhall reach,to 41962, the Cubick inches | 
ontained ina Globe of 20 inches diameter, | 
bein o times/as much as the former. - 


— .-The Propertion betwegiit the werg hrs and © 
..-, wapmtundezof ſeveral Mogi, 4 fol-*+4- 
T7 leah, «ccording to Marinus Gheraldi. 


If 7 pieces of the > Metals, are all of | 
ene ſhape, and bigneſs, eicher Sphears,' or | 
| CubzsjorCillends, or Parallelepipedons; Þ 
* thenthar weights are in proportion as fol- f: 


Soak, According to Marin be brtalds. 


The © 


Se 0 


Þ Silver —— 2030 


1 P I—_—— PRO TP £ _ 
” So that if a Cillender of Tinn, whoſe 
| 1 fideis one inch, weigh 1824 grains ; Whart FP, 
_ ſhallaCill cr of Gold weigh, the-height » - 
and diamct juſt ogean inch, v1%,46 | % 


# ” C7 « f + 6 4 T , 


; - . 


| For a x5 $4» i 1s.to 39995 So'is 18244: | 2 
SN. . 004682, the grains In one inchof { | 3 


the Mapnitudes of the rare @s fole | 
 Javeth, ac AE "_ 


3995 
5433 


4 eronf What aſt the © Diener of a 
Jeaden Sphear or Buller, be: of the ſame 7 


3 4 24th wes | ants js Fo 
e raul dy hoot ovyrs 
* of anther Manat, DE che ſame 
T weight; ;\ work thou 5 


4a 


The firſt of two mean propottios b, bes 
rveen the two Poineyos 16 Line of Num... 
bers, repreſenting the. Numbers in thelaft: - 
T able, x the cwo Metals, -ſhalt readi the! 
right way; from* the Magaityde ES 
the Magnitude required, 


Ari inthe Example fer anilufraed 
 . by another ths; 


Suppoſe Cube of Gold, whoſe fide 1s 2 - 
inches, 'weigh 29000 2rains; 3 Whar"ſhall 
$ thefide ofa Cube-of Tian be, having the 
| faweweight? \ Divide the ſpace on che Lins \ 
F of Numbers, between 3895, the Poinc on 
the Numbers for Gold; and $0000, the 
Poinc for Tinn z and chis extent parted into I 
3 by ap F 2a that diftance laid from _ ._ © 
FT e fide of the Cube of Gold, ſhall reach . 24 
to 2-743 the fide of the Cube of Tint re- " 
| quireds 
2 $9 The 
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dderof tive bidietaf ſeveral 
Leven: and rhe. weight of }| 
jo the weight of the other * 

vis, 42% 4 ith o MATH, wii * 
" Take the Exteny hetw n; theinPoints, 
on the Line of Numbers, according to the 
| laſt Table, for each ſeveral Metal; and this 
” - Extent ſaid from the given weight: ſhall 
* reach co the enquizged.weight, of the other 
b Metal pr opqynded.. br | s LOL 

we Example. NES 

If a Bullet of Iron, of 4'inches Diameter, 
will weigh 9 pound 3. .a Buller of Lead, of 
the ſame Diameter, will weigh. x 3 pound, 


, _ » 6, oA body of. (nt Metal brivg given, to | 
make another body liks unto it of another 
- |, ddctal, and. avy other winght,: to find | 

| the Diamweaters. and Magnindes thereof, © 


f, Firſt, by the 4ch laſt paſt, fing;the Mag- 
nitude of. the fide.,,; or Diameter-.of the 
ar, having equal weight z/ , and. note 
char down, orkeepit, 4... 
. Thea find out tyvomean proportions, be. 
tween the weights givenz and ſerting this di- 
Range, on the Line of Numbers, the right 
way, cither increaling, or diminiſhing fun 
| . ne 


\1o\the 008, 10 
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"IF $ . bo ZE IP7ED on 
{ i #35 


ing 60 pound, and the diameter thereof 
7 inches, 57 parts 5 Ionld have-a Bullec 
of Lead like unto it, to weigh one third 
part-mre-; what” muſt his diameter be? 
Firſt by- finding our of two mean;propor- 
tionals,-between the Points, on the Fink s 
Numbers, for each. Metal ; z and laying 
the right way from' the fide of the body 
given, it gives the diamgter of the other as 
dy of equal weight, with the firſt; givenþo- 
dy ; as the Tron Bullet cing 7 ins, $7 
pare diameter, the. Leaden w 41h of the 
ame weight is but 6.inches, and 7O par 
Then find wo mean pon 
tween Go, the weight ; given; and $9, one 
third part. more ;..and repeat this the xighe 
way(viz.increafi ng)from 6 inches,70, wh, 
and it ſhall ſhew on the Line of Numbers . 
7-37, the diameter of a Leaden Bullec, that 
ſball weigh. onethird part rhiore than an Iron 
Buller of 60 pound eight, viz. $0 po bw 
The performance of theſe Propofit1 
Fo Profs without the help for ine % 
kecics, and ſolids, is very troubleſome 
| And if ou have a right Gunters 
a, you tnay aye tb REY Ol ws 


Earp 4 I have. 2: Me & quien 9 i 


3» 1 EYE OT LY 
# F757 3th PO! - 4 


Is as quick, and more pu ly bogs. 
srional Points ar —am ag true z but 
| eva by the Pet is belt, 


dy a x. 


To &videa Line, or Number, by ex: 
" fream and mean proportion, 


To part, ot divide a Line or Number, 


by extream and mean proportion, is ts part 
t ene that the greateſt part ſhall bear ſuch 


uy Vion to the lefſer, as the whole doth 
on c 


e greateſt pared, - char che Flare of 

ter part, ſhall we ja to the Pro 

Fs of the hate, and the leffer part mul. 
riplied togechicr £ "Orx,if you add the Square 
of te or 159 and the {quare of the leſſer- 
po Sake” it is 3 times as much as the 
- "cri of che greater-part, See Dig's 


at if you would part i, by extream and 

proportion, © 1e greater-patr will be 

ring & the leſer-parc 4-5 Þ near and the 

whole is 12 : as by —_ ak dividing 
you ſhall find, 

For the extent of the Compaſſes orithe Line 


of Numbers, fron 14 to 7-42, being turned 


once, the ſame way, from 7-42, fhall reach 
fo 4-58, the leſſer part. of 
40 
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4 _ AS a ;#i@ = A 

; Tifes thily dba ants - 

| b | Funk ſors the given Number: ator "R- YH 

| muliply.c- by it ſelf } hen, mulgiplythe 
Produc &Þy.5, 20d divide this Product by 

4; then find the Squerq-root of the. Quoti 

_ andifrom,ir take balf the gives Nam- 


ber, the reſidue is the greater portion, then 
che the fer part taken from the IS leaves 


er-part. 
By the Sefter, mole th; 


' Open the Sector toa. Right Angle, I, St 
1 Line of Lines (making Latceral x0, a Paral- 
[ lel in $ and 6) or elſe make the Latteral go, 
a Parallel Sine of 45... (or the Latreral Sine 
i obay. 2. Parallel ;Sine. of 30 ) then upon 
| both Legs, count the. given Number ; 
take the Parallel Ex,enc from the whole 
Number on one Leg, ; to the half on 7 4 
= r Leg, and lay -rhis from.the 
> and whatſoever the Point 
oy yond the.whole Number, muſt 
be added to "bs half Number, to make up 
the greater Number ; or taken from the half 
to make the lefler. 
£xa 
' Let the Number given bs 12, which may 
race at & on the Line of. Laness | 
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| counted as ' }* on. one 
x: Les: "a pa nee 


| | 74 
: forthe ter r parts "aid" if you ke, 17-42 
be from” 23/ chere remains" 453, the” elletS 
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fit: £4 : -4 "IE : Cp} 


> $4 Fa the £5 5 Naabers work. /; PT P | 
prong rhe Arubmetical way, Lt 6 


-.- Extend the Corp alles? om x fo I2, AT 
that'enent ſhall als from x20" 344 ; 
”  thicn miexE the exteric fron; x, to" 24 $4, 
2 reach from 5 to 7205 then the extent | 
_- ph £!Thill reath from 520 t6 180+ when 
X | the Squtare-r66t or of /186 ; the: half- 
ot rt a x36 and L, you will find 
to beat 29-42, as "before © which ſed as | 
aboveailf; ves ey extichr, and the micar 


pdtrsof* En, an 


_—_ 


| tri * Hnther Ehutjl of 46, one; 
"FRA #1 13611 | | 
5s Extend the- Compaſſes from x x to 26; Poe 


repeat the ſame again forward from 26,thall 


reach to 676, EI , 
Again, the Extent: from x to 676;-thall 


reaeh from 5 to 3380, ; © © )n9ta173 326 


| OI 


x6-05; tie: exeream??) then 
from 26-0, reſb\yH\gpirhe- Ain nga 
required, 

or the Extent from 26 to 16-07, will 
reach from SEV7, to 09-93: "oye 


ror wy by FY Lind Sins | 
\» Groweirweddy: ;. wy 

The belt and quickeſt way is by the Line 
of Sines hs 3 Make vlic given Fink aPatal- 
lel.Sifie'vf HIM! our the paralle[- 
Sine of 8 ard x0 fifinuees, arid that 
(hall'bethe greaterpart.-/ c* 

Alb, takeouc the” Pardl[et-Sine of 
fees, 27 minutes,” and 't that ſhall ſhall be*#hd 
lefler extream required?” Or; accordi 4 
Mr. - Gut, « v3 54 forth the whole E 
30 for the orbater +1 /and'I8 for thc fefs, i 

AP by conſequenee;" having che mw 

oreater part, make” Es allel-Sine 
38 depres, ro miniitts ; fox Parallel I” 
11'be* ie whole Ling and Parallel 24 
degrees, $7 minutes, {Hall be the lefſer patt; 

-, And laſtly, having the leaſt pars wake 
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mn el epoch cared | 
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Br fax © 
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=s maſt be Dad eo A f 
* if ar:canuopbe done oi theLine'inirhe ops» 
ration, as many times it may 3 ;:Ar1 thwmfon - ©» 

3 "ſtance: Fug 

©. 5 If--one-pound coſt ewo ſhillings, what = 

'F- ſhall 30 ouncescoſt 2 + 1 + 

F ':>>Here you ee, tharche term of Danaud; 

Fo eunces;vs&,.the thifd term, is Bot. dire&t- = 
fy of the ſame Denominacion with one © 
- pound, che firſt term but 1s thus co bere-" 2 
cucedTo-onnees }' Saytn Fo Wh 

S uo FH. \atine oh avling'h | 

' 59 vutices oolt? :38—9 4, whit Marry 

Thus. the Nirſt" and- third tens» ;,Are, 
btobtghe to: one Denomigation.:- 
ſet that che Demand of Queſtion," 

| ſhall 30 ounces:colt?- js Joynedt X 

#$ certh: - and+aJfo- that 16 qunges;ghg 

J. term, jg ofthic farce Dcnominacion ; ; 
fore the 3.5.1 malt needs. bg-the,lecoud - 

. term} and:che Ankyer to! che Queſtion is 7 

TT thefourth. O13 vP! is ER Mee 

1 #764 klaving huts diſcovery, 2H | 

| & rus, nd,,900 | Hrs pO AE and 
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Ly a D IS: '3, ; 
the focond inthe ted, 
"= SOLT ; TDY1713 ere TT et 
OE”: "Oro + Divan of he Campairupon in | 
| Tigeof Nuthbers;' fromhetirſt,' 'ro:rheſts. ! 
* Wo! {hall t>dch the ſame | wayy: fromthe 
5 tothe Pufth requireds:.i 22 
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i © apron 51) g00unas ts | 
25.3, or 9 pence,'” Or, ::!2 - It 

iS" Countss48 to '24 d ; bi gombaces | 

£ +045 #;'which 1 1s 3 69, mw 
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a >. But by the Line of Lines or Sedtad; ' 
#Y #« £$6#-4pill work 'bn one Scaleonly, (you Þ' 

| muſt conſider 'which terin of: *bo fir{t'or fe. * 

. hd 4s'biggeſt; for! you twat alwa A 
eg chir the Parallel work muſt bd 

the Eirgeſt;' (or gt leaſt fo'28 ir! may; be » 
meht) aid es mich /4s may: be; chatiche | - 
metry thay be- a Larteral Extent, as } 


is 5 for chewitiiw 
fog es 


aid alfotheexatteſt,” 

4 ho roo Thſtrument, you need nor | 
= much careforthele Cautions, having fveral | 
"25 8ls {- to $10-andendthe | | 
4 2 that trouble, | 1.F 


is-preater then the firſt, Sep theMeek is. 
performed thus, two way. = © 2 
3c As Tate rs 20. "from A eTer's 
or, ) To Parallel W-c- 
=elſeJ So Parklel ſecond: S. hn 
"30 Ge To Larteral fogrth 37%;  biykke ſame'Scale 
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Parillel hung El 


; DS Or, zAs—ſecondy 0 == firſt 3 So —third, to ——=fourthz by ales - 
PODS. Fra 8 Sale alſo, if need be. i 


or cerm is efs than the firſt; hea the c work 4 15 pet; 

<4 20 5: forand thy: 'E'5 © 
I IE: 59 For? Tim r colt 40 5. hat, Hhal ONE al t colt > 
"A Latreral fecond” 40 £C- As =—=3& nofoor 

- Tothe Paralk uſt. -Fol Oras - To = =T&rFo Foor. 
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I --M Bs - $oixtheParallet third. 20{ before 3 y So = 2+ 4>fhill. 


ing the Jinan 9a the ns to =%5 wn, 
viz.To cake the ſecond Latterally, and'make | 
ita Parallel in the firſt ; then'the Parallel 
third gives youa Latteral Anſwer. Orelſe ! 
x6 work dire&ly,"as the firſt to the ſecond, | | 
- and ſo be. content with al arallel Anſwer, * o 
which you'miay alwayes do. with- the belp *þ 


5f a ſmaller Scale, when need requires ic. | þ 
' Note the ras of Operation, by the | 
af oe ] k 


The Rel f Three inf. 


x, The Rule 'of Thee inverſed, or he 
- back-Rule of-”Three, is, when: the - Jan re-.|} © 
quired, or. fourth term, -ou ought t T 
ron che ſecond | term, accgr _ -C 
Ic that the fieft-rerm proc | :Þ 
$1 
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Car = Howr. Car. Hour Ro 
20, 16, 10. '32. 
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'& Tf 20 Carts carry 60 Square yards of + 
2 Earth in 6o hours, how many Square yards | 
+ of Earth ſhall zo'Carts carry in x6 hours?” 
F Hereit is apparent that fewer Carts muſt 

"F have a longer time to carry the like quanti- 

| 5; therefore to the ſame time muſt leſs 

"4 work be allotted, as in the work doch fol- 


= 
, 27,0 


b- Car, Harur. Car. Hour. 
'L = ods | TS OE. - © 


Far if you extend the Compaſſes from xo 

| to 20, ; terms of like Denomination, 'wizy 
| that of Carts; "the ſame excent applyed the 
x contrary way, from 16, the time required, 
I by 29 Carrs, ; ſhall reach to 32, the time 
F required by to Carts, to carry 60 Load. - 1, 
.: For Note, as in the former Rule of Three =. 

i; clirect 2:5. © ORITNIvHth- of 
-* Look how mnch the third term is greater . 


Look Pax ch Fla third term is "7 | 
—— than the firſt, by ſo much isthe fourth term! 
k Icfs than the ſecond, _- o 


As thus in Numbers, - 


As2isto4, ſois 6ton2y foras 6 the 
* third term, is thrice as muchas 2, the firlt'} 
term; ſois x2, the fourthiterm, thrice aS'Þ 
much as 4, the fecond, © 1 
And contrarily decreaſing, 1 
As 12isto6, fois 4to2; For as 48} 
one third Ru of 12, fois2 one third part F 
of 6, I 
2; But now in this Rule of Three in- þ 
verſed, or the back-Rule of chree; it is con-' 
cxarily ordered, 4s thws ; 1 
Look how much the third term 15 greater | 
bu or leffer) than the firft, by ſo much is the: 
_ term leſſer (or greatep ) than hots ſe- I 
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T4 | | As thus in Numbers. 1 
As 5 is to 60, fo is' 30 to 24; that is, 
E 5% 1s 60 4, How any ſhillogs 15,30} 
F 4 F;. * "Je "9 pefice i e 'R 
OT. " 2.4 HF . * ; 
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38, 40 I5,; 48+: ou Eg 
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WB oy . SYTTP os Pn Th 

q / Tf 18 Pioneers make a Trench in 40 days, 

5 bow wany Pioneers is necdiul to peaſorm the 

'4 fumein x5 dayes? £13 nt 
AAS 4020-15; ſos i$to 48: Here,» a$ "a 

F the third-is lefler- than the: fit: fois the: | 

W | ſhurch gredcer chan che ſeconds. iNidue 


Wc: Horſe Dover. Heſ. apes, 11-02 

4 ITG © .Z0, , WMo {IF . 
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: $ 75 24 3; 1: 4487 39 
Hhnia, if. x2 Horſes: eat; 20. rs 

Pfovender, in 30 dayes3 how Toon will ' 

| 24 Horſes earup che like: quantity, of Pro» "28 

F. vetder Þ The Anſwerisin 15 dayes. _ - I 
3- The manner of working this Rule 

on the Line of Numbers, &.chus.. 

.- Extend the Compaſles from one term to. 

the athzr of like Denomination'; ,the ſame 

 K4 EXcENT ; 


"ST 0» 4 


& 4 
Ss 


op Teepe; th HeEx 
17 to 24, theterms under the'de 
-on of Horſes, ſhall reach the contrary way | 
From 36 £015 7+ the. nuimbbs ofigdayes re- 
quired, «Iu yt ONS GI 
. . 4+ Note, That by os confideration, this . 
- back-Rule- may be w ye 4 EO recepts, . ++ 
| Tor the dire&-Rale, | as! We: 
yo In all Queſtions of thing nature; Fl be] 5 
-- thre terms given-to find a fourth; f which + 
thiree terms, two are of orre Denomination, ; 
and one of -a. different Denomination ; of 
Which, the fourth.muſt alwayes be; which | 
.n the firſt Rule of the centh SeRtion before 
going, arc'ealled two termes of Suppoſition, 
and one of:Demand, Now hexe you are 
to confider, That 
LEES s When the fourth term required, ought 
tobe greater than that of Demand ; which 
by zeafon;you may certainlyknow z - -*/ 
YE Then ſay, i 
r6.AS the leſſer term of ras 115 to the 
| \© > greater; 
So isthererm of Demand, 5 To his Anſwer, 
the fourth, 
| Example , 
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_  If:80Men doa Workin x2 dayes, how 
F. ſoon may-40 Men do the like Wor 2'Here 
4: Reaſon tells me, that fewer Men muſt have 

"| Honger time; therefore the fourth term re- 

quired muſt be greater. Therefore,” © 

As 42:to 80, viz, As the leſſer term of 

\Suppofirion 40, tothe greater $0 ; 

..$03x x2; the term 'of Demand, to. 24; the 

Anker required. - 

S- | if -Blic-if the required/ term ought robe 

leſſer, iwhich Reaſon will- diſcover'1n ile 

S manner ; Thex th - 

As the! greater term of Suppoſition; is 
to o tlickdice-; ſo isthe:term-of Detnand to 
the fourth: rerm.required, 

As 80 to'/40, ſo'is 24+ to 12 ; excioukng 
the Compaſles the fare way from the chird 
to the fourth, as. from the firſt ro the {es 
cond, * 

But Note here, That you are not ryed 
&: © obſerve which is the firſt, ſecond, or third. 
J. cam; bur- ro conſider only the narure - 
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T 1oi IS the 
Crd tothe Ca -asto lay; Avthe firſt 
xo the ſecond, ſos; the thixd to rerun 
** Alſo backwards, or inverſly, As the 
third .to the firſt, 'ſo'is the feed; 'tothe 
fourth; - extending. che nerd 8 con 
trary' way. * 
.. As Ro. to40; Fois 12t0/24/! = 
8. To, perform thisby the i or $4 * 
neral Scale and, Fhred, an the'Quadrantal- | 
fide, you may generally —— ; » 
Einer the ſecond term Gs Latteral Pa- 
 rallelly in the firſt, ke eping ror! oth or 
Thred, 'ar that Angle; gar? the»Paraltel- 
thitd, ſhall give the Lceral-fourth hat 
TERALLY, « 29017 
9. Orclſe, As the, Lancrab-frſt the 
Parallel-ſecond 3 fo is the:Latcerabthird; ro 
the Parallel-fourth, Pa raltcaLLyY: > ! 
And: if the: ſecond be leſs than the firſt, 
make uſe of 2 ſmaller Scale ; or change the 
terns, as is ſhewed before, 1+ 1: ! 
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\ Three, Dif and Rewer, 


Hevins remiſed the way to 'brio "rh 
FF back(ori > erſed) Ruſc of The, Mo psr- 
' - formed by the Rules for che DireRt 
4$ . confi Jerk that the Double and Com <\. and 
+ ARulesof = Ie are alike by the Cop 2 
F- bers; I bave therefore Joy ned them toge- } 
$ ther in qneSectian, — 
I. The Compoſind , or Double (Golden) 
Rule of Three; is, when mo1e than three 
cerms are propounded, or a 2 oy” 2-208 
- 2. The Double Rule of Three, 1s when 
five terms are propounded, and a fixt term 
proportional unco them is demanded,” 


As thus; | | 
If 6 Men ſpend 181. in SY months: ; 
How much wall ſetve 12 Mea. for ; 


4 _ months? 


et 


+ 


-” 


Or, again, 

i. If two Barrels of Beer ſerve x2 Men for 

'F 34 dayes; How many dayes wall 41 Barels 
ſerve 24 Men ? 

i EY The five terms gh/en « confi ths 


ut 


Cot 
XD OORITI 


obſerving to keep che:Nuttibers -of 


The Sap ofirion {Sis te ee Num- 
hers firſtpr; Nodes w2..TIt.6 Men ſpend 
x81."1n.3 months z and the Demand lies 


In therwo? maitting, 'viz. How much will 


$268 2 'Men 6 moons 

Or'in the other E xample, vis. If 2 Bar- 
relsof Beer ſerve 12 Men 14 dayes,.arc'the 
tertns of - Suppoſitign'z and, how, many 
days will 4 Barrels ſerve. 24 Men, _ are che 
rerms of Demand ? 

. The next work is to rank the three 
terms of Suppolition,; and the two of De- 
mand,'in their due and proper order, for 
convenuence of Operariop z ; which may be 
thus : " EP 
"Of the” three terms of. Suppoſicion, chat 
which hath che ſame Denominarion with che 
term required, place in the ſecond place ; 
and the other two, one above another in the 


firſt ot 


Thu 5 
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3 | ; G& 
And then place the twoterms of Demand 
vneabove gnocher in the re place i only 


c De- 
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nd -02.” Men. ap.:.th  zank 5 2400. 
þ TS , and 6 Pe x. lower x ra 3. 
. as inthe Work is cxpteſt,, - GL 3 


5. When Queſtions of this; Nature _ are 
reſolved by two ſingle. Rules, then the Aua- 
 bogy, or Anas Bfihbws rag 

; Opergion'l, + 
As The faſt term 1n, theupper Rank, is is to. 
the ſecond 3 
So is the third, i uv the ſame Rank, ta 
fourth, Again, . | 
| Operation. Ir 

As the firſt rerm in;.the a Rank, 5 isto 

the fourth laſt found ; 

So1s the other rermyn rhe lower Rank, to 

the term required, 

As.in-the-firft Example ; As Gro x8 >- ſo 

- {is 330 36 a.fourth../; 
Agaift, as 3 to 365 fois 6to 72,the term, 


ts -Frquired. , 


#hich by the Line of Numbers, it 
+ thu. wrought > 
" Excendghe Compaſles from 6 rox8; "tha 
ſame extent applyed che ſame way from 
x2, ſhall ceach co 36,\//Ehen againy.cxtend 
the Com A from 3 to 36, . the ſame ex- 
tent. applied the ſane way from. 6, ſhalt 


ET Orelſe work it Parilt 
-  fbconls; w' by" the'Li 
tf thus £3 ; | e _ Vite - 1 : 

: As 6 to <3 -4o' is «1.42 to Þþ 
2: = = 36, the fourth term, ; 3 
S As — w to =3EPiſd'ts 6, to = = 725 1 
= the fit es Guired, ; 
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If wo Barrels of Beers ; wil Men, 

dayes 5 How map es wal. Barr $ 

ſerve 24 Men? pos Go ' EROS 

If you © terms, enting tothe 
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| | Opraiee 70 
; 2 © Againy Exrend tho CompattsFiom thro © 
$ 2z>the fourthihft forty theſarherExtenr | 
F PSrkll reach thecontrary. waly; ot NE 


J , T4; the number of dayes requiredy/-90 1:13 
1 9. Burif you w! wefluce this, to be 


wrought by:two fingle gdire& Rules; you NY 
| meuft confiderche Peccept Rale, chergeh and _ 
F .6th, of the Eleventh Section ; aadrbe-cerms 1 
+ eofSfippoſition anid-Demindg and thelin- 


po 


wo 
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 creaſings{of! decreafing/bt che fourch coreny +] 
whichisrequized, 3 oy 50 0 7D I 
As thus ; : E495's 
| Fiſt HF pare chis Kio) two' fingle Rates 
4 : Gith 2." 0d S003 #69: i. $35 a3; 7 SLESELED © 
| "27k f Tc.t Operaghos L fr 1.49 SITEL) 
A: << dhe frink = Bark in-14 dayes, "I 
| then 24M wy drif& 2 Barrels mF — 
ay Aagr: 7 AY 3 hp 14 # VG ed 2] 


he ©: e leſs4- $24, the ercater'term Go 
en, ig to I2 the leſs of the fame Deno-: | 
rioination ; z Sq1s £470 7, the fourth. 
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94 7 Diameter 10 00. 
ER are qual t 26 5824 Gireumſerence A: t' 42 
' SquarEwithin > is '21 Square.equal -., & 8. 852 
"Content or Area 707 Od Square within 5. O71 
Diameter * T 030. 09- / Area or Coutent 78-54 - 
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: YN Note, If tis Circu mierencebe "Nl thenjſay;” As 3x 42 is to 
che Number 10 for the Diamerer, -or 8-8$62for- the Square equal ; or to 
7-071. for the inſcribed Square; ſo i is the given-Circu cumference to the relt, 
© But-to find the Area fay, - As, the fixed- I] amcter 10, js to the given 
Diamitter 30 z. 10s the fixed Axc#foraa03 es 7 Fd- "$41-£0 707 — by 
turning the Hee two ans, | 
- 4 :OriftbtC erence Pens: P's, yy find 1h; dris, - 
As OS RTnaR ircumferefice, is to 4-26thegiven Caxcumigrentt, ſo 
5 7 *s 1b fixed Arcaguſvering che fi Rgcuſerents 797,the Area 
M3. : ? qun—ds 
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T ja ES J ers. che five | 
- ixed Nunhers” - or yo enters anbwering | 


to: the four fixed Numbers; :; for. a Circle | 
< _ ole Diamerex'is-30," having any orie of | 
IT 5 gIven, Ys m ay find any of | the o- | | 
of Y y : | | | 


4 en | bug you OED eight Problems couched 
3n;one5; theref, ore be the "tore diligent to 
-underftan ftandit, -» To work eſeby the Line® 
of Lines , obſerve the Farger Atetions, | | 
- which for brevicy lake [now ales 2 A 
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=. Droblem VI: 
+ The Content 'of aC Ircle rl bi 4a 
to Ly the Dian 6h; | 5 


" "Divide the Aics on LU Lide Ic ful 
i468; wig es cg or the 
- Point;78-54, an Fob: cp otent into | 
. woequal.parts; that ance lid the ſame 
.: way; from the: Hor Diameter; Thall *rcach 
fo the requuyed Ke | 
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" Example, The, ontewt FORE 707-00. 
'* Thethalf diſtance berwcen 48-54, and 
- 707, ſhall reach from 10 to 39, the Nia- 
"FE ed," | 
Problem TX, | 


.. Hobs. 
þ 6-7 ran gr ane in 
eſs; 20.1 rior, 


4 W Ft x 


"OL 
". Pjviders diſtayce between the fixed and 


the given. Coments, gs. | Se ok equal 
parts, thar diſtance laid from. the, fixed 
.Circumfercuce, ſhall reach to. the equired 
Circumference.” wo a4 
drn93iu. 2 ; Example. 116 | 

A Circle, whoſe Area is 707, thall | be 
94-26 abour,; For the half diſtance, between 
78:54, and. 797-09hall reach trom..3,1-4.2 
Fhe fixed Circumference, to.94- 26s, #7 
quired. Circumterence,. , 


-21-And. from, - $o&62>, the. fixed Square, &> \ hs 4 


o_ to 26584, the inquired Square; E- 
ef 1 bn; * 

And. from: Sk, the hs jt ing 

= +102 Ae &FooFRS! put Square n= 


vp; £3 (13307 Q"H19c1-31 ticack: WH. IK AS 13 
I tt 114% Þr oh. , (3 - a5 ; 
Sorta Rubes to « ſeveral Gromes | 


5 ar {nary Superfcially; 


Fox «the Square; the. long a$quare'.and 
Circle, hach&been ſpoken to- juſt before; All 
ovher Figure arc to be reduccd; to a Square, 
ox..to along. Square 3 and then mealured by 
Muplcaroneis btore..... 12, 
'SyT Mt. : M 4 Cz 


ten that Product by T3 :--t 45 orrie di- F; 
L ©  wideiflaſt Product byX4- aridtheQuo- F 
b2- = 28 fit bn Fo ore; Content, of he 


I 24% *% * 


- Circle.” "> Þ. PAR Crcls (otheriHch. ehiis's- Mule | 
4 - half the. Diameter, by half -thE Qircuinite- 
© rence, and the Product hall be the I n 
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#7 Fora Hin ele; ; Muleply: half tht F: 
- Circle.  Dijamietcfof the whole:Circles and a:quzrs | 
b rr of the whole CiteultSſerciice togetherz, 
Tons and the Product ls: 'Contene,?" i576) 
A f Quacnr, For a Quudrant,'on #'ywart 6 of a Circle 
»* or the 'Multipby*half the Atch,. by che half Dig: 
\. quareer * meter, or Radius of the Eiecle, and the Pris 
A duct ſhill bethe Superficidt Coneenc;” 
s Lefſer- - The bke Rule etdsfor :#ny leſſer | pirekab 
por 17+ - of a Circle, whoſe Point goeth to the Oen- 
: ter, Vize to. take: half” ihe Arch, and the 
whole Bp - and multiplychem cogethter, 
and the P) duct ſhall betheContenr., 


* Any Sep of 4 Cirale  g1rveys to find 
2 ' the true Diatotter e/19Lind 
- Seuire half the Chord; 26d dividethe 
Produ@by the Sine, then add the Quoricnt 
gud Sine Fogether 3 z "the lum'is the Ditineter; 
Chord 
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| Tale Chap. T 


' Rule, theh this Table annexed, will ſuppl 
the —_ nally well thus : |: "I 
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ORESTNS > 


> 5 _- 0 
© 4102s xd is 5 2445 FR 
+ BD gives 1.8-1n.the Quocienc, which ad- Y 
F od Soctakes 26 for the\Diameterz.q].. | 7 
F. |  Forany other Sogypept of a Circle, «find Frmeng.] 


terſ and; meaſyre ct; a 
befoge3-> then rake.” "out the os ol 
che remainder is- the true Contene- of- the 
paeſe Fo Chapter 3- LI Tho He 

Or Uſe tas bj. the -Y of, Sh 

Tore t0'a Tine of Numbersgi -; 

Eb this. manner. | 
"Ts, the Segment; Breks find the cucDia. 
IS;-12. Jes bites 

meter, Ende he Area, or Cajcent 
Qircle, by:any; of 'the- former Rales; 
then he Proportlop ori Analogy is thus; 
-As; the whole ;Diameer: is to x00 onthe 
Segments 3 - So is 'the Alticude: 'of the* Seer 

ment;whoſe Area.is required to.a 4% Ny, 
ber on the Line of * Seniets, whict you 

muſt Kee PAY AE ar SL] UI Fade! het 

bo Then:Sec diy, 8 Fo | 
As I to the. ve 6ntent of che whole 
Ceeegnys he 4" Number, kepty 

cou n che aol tothe Area ofthe 
Segment required: bh” | 
If! the Line'of' Segments is-not ts 
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} - |, The Dinner of the Croley anfortivg\ itt 
* (fel bs: oy Ing Say 3: Sup 3 
ÞF +-{As*ithe:whole Diameter to x005/ fois 
4 the "Albans of the Segment. to.a ysb Nuth- 
F berg whuchifughtiid-the; Table of Sezmenss, 
or the neareſt to it, gives in theparwithe k. 
:diutnhcedT be kept. 'Then again, : 5 40T7 ve  G 
{ Ak:thewhole Content of the Circle by 4 
\wizkr0; 35't0 the. whale Contene of the 
new Circle 3>16 55 the Numer. kept, heiig 
the Ganceaty or:Area, of -the fixed Segment, | 
Tone ot the Segent Hs 


| : 4 Example... TL : Te 
44 - Letthe Segment of aCirde, whole whole -115 LY 
"(Arca 183 14-2, and:whoſe Djametervis:29, © © 
and: let the Altitude of the Segment be:5, bs 
Pale part of the whole:Diameter, © 5 
' Then [ay; ; 21199, 
| As 2-000; the whole-Diameter givenz& $ 
/to'20000 £5 $5. 4 18 
IF is the Altitude of che Segment-54 to 
2500, the 4th ; which ſought in the Table 
'.of'- Segrtonts, in the' Parts, yives 5 90 for © 2 
a oth: Number -to be kept. © ; £25 
| $39 3 is #4 Si ; Then again, 0. 5 P>ICEE MITY 4 
As x/t0*3:x4-2, 'the whole Area 5 $ 
19-50; "0:63-3 0, 'the-Area, ox Conn: 
the Segment required, Srouls” 
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-Dy hall zendiculer, andthe? Produc 1 
- Corite: of the Triingle 3\ of | | 
C. forvar =o baſe, {0 is thi. Perpendiculoy tothe 
E 2Coment;'.- - | - $o.con vt 1-1-1 
* Rho For a. Abend | being a Figure like a 
b-- : Quarry'of Glaſs, containing 4 equal tides, 
and two pair of 'equal Angles ; 0And-any 
: Figure having his oppoſite-fides Parallel one | 
to another ; ; enthrdengebas onelide and } 
the nearcſt diſtance between the other rwo | 
2 oppoſite-fides multplied together, ſhall be 
E the true Area required. * 
- Trape- ..' For all other four-fided-figures,call*d T ra- 
[. Tlaes. "ocerobeing Gage: Figures;draw a.Line 
z F-. | . from:one cornet: tothe/other, which makes 
= | it two Triangles;;then-mulciply: chat: Line, 
being the whole baſe of bothche Triangles, 
- by-thehalf ſum ot both che Perpendicalers, 
and the ProduRt _ be the Comment re- 
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E Regulor-\, x Fox all Re "0 Palgons FIGAS wich 
YA Eons. Jual fides, ptr meaſure from- the. Center £0 


Sr middle of onexfidey? and the half ſum, 
- of the: meaſure. of all;the- fidgs,,m wlgplied 
her, ſhall be the'trus Aga, 0x Gouten: 
- thereof, My S7 


=0'4 


f many ; frye they 
to Triangles,or to Tra vo ST ms 
as before:; which'kind dt Bigure, Surveyors E 
and Buildgs- I Ang in SIE, +3 
cheir Operations, B bt £ | "4 


T >» Problem Xx. - 
1 For the wraſuring of 0 Oval, the bp way Quals "2 
| E ..£6:20 rence ut to a Circle thus + "Fs * 
= 3 Divide os diſtance on <the Line of __ 


bers, between the length and the breadth of 
the Oval into two equial parts; and the 
'  middle*Poinr where "the Compaſs ftayerh 
' | on, ſhall be the Diameter of a Circle equal 
in Arca to the Oral given." 


>... Example. | 
Suppoſe. an Oval be 2o foot long (tranſ- 
verſe) and 8 foot broad (conjugate) 3. the 
meant proportion. , ' berween 'x0 and 8, is 
8-95 : I ay, that a Circle whoſe Diatneter 
is 8-95, is <qual to an' Oval of 8 broad; arid 


_ 


| zolong; And how romeaſure the ve Cie 3 
1 hs: 4 LS. + ns 
| Of theſe Figares. . vhofl oy 3 


4Jf the Content be XOO, then the fades of 
theſe ___ Fig gures are: {ol loweorh, and 
| alſo 


DM ”-. hal near: 1, 92k{ 1 | 
; " Te | | F | 

X _ I e217” xgwoaltigh” 4: 

Square, 3 ts Side, - 'T _—_ ©, 

"= Pantagon of five Sides; 7. 62: 

: 42D yn i. Hirxages of ho, 6. | 

| Offagen of _ 44 554 1 

' Nonagenof mite,” "8% F 

Lo +> on bh - nn 

ER Half Diameer;gr Reding, + "64h _— 
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BE ' Expple 6 'rhils + 3-05 
1 would have a Triangle to contain 206, » [1 
\ 2 - * What nhuiHthe Sided bet > 


. "Thee half diſtance on the Numbers be | 

: tween Lo0 and 200, ſhall teachi from x5-2 
, the fide required, : 

__- nd from L 31238 Een fixed perpendiculer 

bu ws a Iriangle,whoſe Area is x00, th.x8-6, 

the perpendiculer of an ancquilatceral Triangle, 

Whoſe Arca is 200. 4 
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--The Ecrene foal the fixed-f de, to the, 
es ag ſhall. feach I tivo turn! beg 
the fixed Area, to the Arcd required.” = 
The Extent from -19*2; to 21-5, Cha x 
Kea ANTS: 2716 ur x00 eo 2004 6 


Problem XIE 


 Tomahs an Oval rqud to aCitcle, having 
1#hs. Diameter" of "the Circle, whil thi 
OE breadth of the Oval goven: 


1 Set one Point of the. Compailes: in the 
| Diameter of the Circlg: found ou own the 
Line of Numbers z:and> che other Poinets 
the. Qrals Jength + then-turn+ that diſtance 
the contrary way from-the ſame Diameter- 
point, and it- ſhall reagh co the breadth of 
the Oval requixed. *- ©». 
 » Example. P 

| Les the Diameteriof: a Circle be to foorz 
I would have an Oval to contain as muchas 
| - chie Circle; and be” x2\foor long ; the Que: 
ry is, how'broad- muſt it be? : 

Ser onePoint in'z0,/and che other m 25 I 
- thatExteiit:curned the other way- from x0, V2 
ſhall eaves $ THE becacthgh the Ori? b 


n 1 


- \ Coke. | v7 w  &" by | D &V ; had 
| l _ ” X. 4 % 4 32 LE 4 
* Fs 


IF: 1 


HE 


4 + 4 
x % 


Zabnof, Limia, 


\ngle.z: Then counthalf the difſerencefrom 
the Center downwards, and note the place; 
chen take half the ſum between your Com- 
paſſes; and fettinggone Point in the half- 

ference, and- excending the other to the 
other Leg, ( or perpendiculer Line) -and ic 
ſhall ſhew a Point, whoſe diſtance from the 
Centcr 1s the mean proportional required z 
which 1s the Diameter of a Circle, equal in- 
Area, to the Oval,' or 'Elipſis. given to be 
meaſured ; as before is ſhewed. -. - 8 


- To make an Oval equalto a Ciriles . 
Fake the gueſſed half-fum-of the length; 
and breadth of the ;Oyal, 'and fetring one 


on the other, Leg, ſer atia Right Angle, 'the! 
other Point ſhall ſhew half che difference, 
IT berween 
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Point. in the Diameter of the [Circle ; {and ; 


ly Haan alloi is j-< rhe excellency of the 
Kincof denn de does mgnanbgge: 

| 327 ligdt ge gopionT uit edmuh. i 

$ 1d evi 3 oÞPri [XML 7 on ors} 2113 
| <-Tb/lorprh and breadth of ay Dhdey'Se: 
| * '» perficues given 11 F et ? to find the Cotte 
rent 18:Lartlfs 22 hh 


Ap lvor (che number of feetin oneyard) 
. & the length Untcer F0e | 
-Bo3 is roy in ty - the 


Contedtyn.yasds: \ 416d 


N :  Exqample $t-X32:Favt, 6 daches vet 

| and 7 Foot 6 Inches Tet 

=2eTbe Excens of the Come aſſes Som $ fo 
732 the ak ſhall reac the! ante way 
from 7 5 the breadch, to x1 yards and a 
By the Content, 

#,'{That if you-meaſure by feer and 

ICE « 30 arts, you ſhall find this way ex-_ 

 cteding __ ; "ho Anſwer being given 1n 
yards, and hundred pagts of a yard. Burt if 


$+ you havea yard divide into a 100 parts, 
| £0 


; 

Co WOO AID 
0s 20 ng 
+ ”? Y 


-72, ſhall reach | 
: to 21 yards dl 


ſquaze yardsjan $59 


RX OTE NINE 
i IE - ep O75 © re is 
AR Ply 25 


© (21A gBa to =2 


- PX eff 7 by is Tab 


* — 
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Foes is fie and 100 ts, to »d how 
i fs a4 
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pF He es 272 fooramd | 
aquarter; wakes.one Rod {or longny-tcer 


Fel hats [& the Wall If 
{#4 s be half a 
| Brick, ng 1tiva Bricks,.rwo and-a 6 
half, arthree Bricks thick 5:12 is-to be-16- = 
+ | duced to Brick and a half. thick, as2 tans = 
| dar# thickneſs. Dd 2:1} : bi 
. Thirdly Note, That this —— FI 0 
' Brick and half:rhick} may bear che mea- 3 
$ furing, ar: ry der nngad rk Fg yolt pleaſe, 
g 25 in the Examples: following wall plainly 
Oo Pins > 2116s 25 _ 
: Lirhus fer Inte cx" waa 
"hath Fro; of fide-Wall of a Hbuſe is 26 
| | be meakuneds whercio'the Celler-ſtory Wall 
| & 2 Bricks and a half thicle;;3; The Showant 
\ 3 firſt Chamber-ſtory. is two; bricks thicks'; 
| 3 theother Stories x "Brick anda half- chide-; 
F and the Gable-ends x Brick chick. 


N 2 
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The 


*. we = 


RIA STVY B Wren K KI 
p Ss 10Wbr high, but 
being 2 bricks ED thick; Þ make it 4 - 
x6 foot 8 inches high, by adding ewo | - 
thirds-of - x0 -kaig, 20 .the:20 foot high, - 
which1s:.6:foot $ * inches,: 3 in-all->x6 foot | 
- 8 inches. SES wok & :: ad 4 
- £.25:The athad/enio: Stories are.fu 
| les 3 'but4n-regard: they rare = 
"ehicky Ladd onethird party 22:foor which F 
1s.:7/foot 4 idches, ikn22 ; :and-ic! makes 29. 
foot we: 4 inches, the ſees -he Shop | « 
uuxbnext Srory abboyes:i 0-1. ytEucl 
23 The othdr yewo Stories i being. a bak | 
ſe half- ae qeed: No W-4OI which 
ſuppoſe may bers tbot,. =. 
..4. The able-end, or Garrer-ſtory, if 
ny be, being but.one brick chick ; you muſt 
take away one third part to bring it to a. 
briekcand a hal. ''Allo if it be a Gable-end, 
'Note, it is a/Friangle, and: parry as 
ſure but half the-height, - and the: whole 
breadth, to find che Lcnymtie | Wc: here | 
maybe Foot,” + 2% ” 
TCH | Soo t; © 
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: [8x] 
F -- -TheCellar Story, 0-26 $-- 
I-* Two next Stories, '29— 4 
3 Two next-Stories, * 19% ©. 
, ; | The Garret, "G5 —O© 


ve e# 


Ros " 
— OW 


\ 158 
EF $9--4 


1 '70&—0 
#4 +. 5- Addalltheſe ſums of feet high toge- 
| ther; and they make 70; then mealurethe 
$ breadrh, which is common toevery Room, 
"F. the out-ſfide going upright; * which ina 
*F double Houſe may be 36 or 4 foot, © i 
"4 © 6. Then having gotten the Dimentions 
right by the Line of Numbers, Say, © 
© 'AS2725 ( the feetin one Rod) is to 40 
- foot, the breadth of the Houle ; ſo is 76 
| foot, the whole hejght of every ſeveral 
Story, (reduced) to xoRod' and 29 parts; 
- which 29 parts you may call a quarter of a 


'». 


Rod, and 10 foot and a half, 
© The reaſon whereof is apparent thus: 


|} As1oobr to2724; ſors 29 tonear 79-3 
4 of which 29-68: is aquarterof a Rod, or 
4 25 of 100 .isa'quarter likewife; which by 
FF the Line of: Numbers is apparently ſeen; 
JF then cyery xoth. parc is: 2:foorg and. 72 of a 
Hundred, which is near two-and three quar- 

$ .tcrs3-{0'thac' here 25 beg a.quarter of a 
. Rod, 
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BRETT bs RITE 
= Far hy: re pur more4n 291}. 
Then thus; +he:doyble of 4. jB,8,; or, twice Þ 
4 is 8, audfourtimes three quartess 5 three F- - 
foot moreg ef:which you muſt abare ſome-F ' 
what (becauſe-72 5 is not 75, Which 15 juſt Y 
three quarters. )-and all. put together, make Y 
ten rod, ane quarter, ten foot and a half: ' 
far if you ſhall divide the Product of 40, 
.milltiplied by 0, which is 280d.by 222 x, ; 
Fou ſhall: find:the Quotient: to! be. 20'rall, Þ' + 
.78 5, whichis, as betore, T0 rad, 3 quarter 
and x0 foot and a half. " : 4+ 
Bur note alſo by the way, That when F 
you come to take out the deductions for the F 
doors, and windows, it any bappen in a 
Wall of two Bricks and a half,” or in two! 
Bricks; you muſt add twothirds, or one} 
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| way from x, ſhall reach to the Feet, Yards, 
.  Paces, Perches, or Chains nn 


c 5 65x Ia} Work, $2 NWA h 
Þ x45 666; ©43563; cheFebt in 2. 


« I # We po # 


: 2" 
o Oy % ed __—y 
% ka 2 \ , 
Y * 5 bu = * 3. % 
%8 7 E A #. -x k i . 
_ $ETh S & S 4s, , 
: "4 1 Fo a , 
+ C "- " 
Fl " D ; 


"SHEA 


2; Aon 220, the hag; in Yards; _ 
4849, the Square Yards 1n a Square 


Acrez 
Sois x, to 22, the: breadth j 1 Yards rex 
quired.  - tg}, 


" 3. As 132, the. as in As ro, it 
| 17425 Y; 
So is, 1, to 13-2, the breadeh in \Paces 

ſought. 


4+ As 40, thelength in Perchesgo 160 5 
$0 18 I, £0 43 the breadth in Perches, ' 


5. As 10, the length in Chains, 303 - 
Sos I, to x, the bread in Chains, re=_ 
quired. | 


= 6. As x76, the length in. Elles, 40 

> 3097 ; } 3 

Sois i, to 17-6, the breadch jn Elles re= 
_ quired, 


To work this by the RES Liner, ſay 3 
3. As'the -— 43560, to= 6603 iT 


$35 = : Io, to 66, eps: 


a 4 
I 


.# 
Vs 


. >. = by 4 
" FO, 3 
» FS --- 449 


FH a 
| .. S£u{Tarceral x4to, Parallel 22,. 
OF 'xon ov X M RIB 5014 hin 
S h wm : wad \. XX YT 
3. As — x32 doubled} is to= I742 
- | ©: i likewiſe! donbled;; becauſe is fallshear 
- +;  The:Center'5 5p: 5537 et carlo T 
= 5 ; , as , 4 
| + $0:1615>m22:.quidmpled:;: wiz. 4 tot 
>| = 23-2quadrupled, viz; g2a4e i. 0% 
EO IATRC. 


arallc! 


5, * Il + op A 
d - 4. As —= 160, to=—=4035 
Y -<:84i5 20:fot x; to —— 4 -Derchy 24 
5. A5— 10, to=10;. * 3 
; So 15= 1 to —— 15the breadth requirede 


«If.you, wauld know how much-breadch, 
at any length, ſhall make 2, 3, or 4 Acres ; 
en [ay, 

: "As the length given to rhe quantity of one tx 
... . Acre la that meaſure, according tothe: - 

So is 2, 3,4, 0r 5, to the breadth res 
quired, COTE Ge 
Example at 30 Perch in length. 

"The. Extear from 30 to: 160, thall reach 
the fame way.from 4..to: 2x Perch, and 3#* | 
' of 100 (or 5 Foot, o6 Inches) the breadth 7 
4 - f$Acacarfgo Perches inlength, | - 


—— 


LICes 
Ou” 


auly 


I 


cr 707 OT 2A ,> 


from x, nolxlwbregceb in 


"*SquarePerches,v-./ Coy #40188 page = b | < 


Example. iN 3 


b Renc in Square Perches. | 

«Of i 03-04 n= 23.4.3 

E 11; 7 5:>Problem: H. - | 2% hs 
The Fs E. and breadth be »s grvenis |} 

"___'- Probes, 40"frnd "the Commits we 1 

e "A As FEF," , > ww * 4 3 7 _ | 2 : 


% 


EE As ato Fo, fois x79 to $950, the: Catiz | 


- Chal reachrhe ſame way, rm and 


: pn in Pexchegy co the Conte an 
AN” Ex . * # * & ; 


'A$T60 to 50 ſois I79 © (Acres, 
or 5 Ages, 2 o Sxaf84 ? 


TS 


weimgen a 
© -uivg given ip C Chayns, 
* Hr mores," n DIteQY 
7 "The Extent — A eng the bleydeh 3 in. 
I Thains, and*00 parts,*which are Links, 
: -F fhallreachuche fame way fram the lengeh'in 

Chains and Links, to the Cones in Square 

Jos | 

As: x to oF Chains, Sails, the breach: 6. 4 
'So is 8 Chains, 72 Links, to 48 Acres, 6 
and 3960 Square Links, | 


1 Wn + | Problem V. 1 
p 1 | "Moving the Baſe and Aomationts of C 
i grves in Chains or PAVIne, to 
find the Content 1n Aorvs.. 


-The Extent from 2, if you uſe Chains z F 

E of from 320," if you meaſure-by Petches y7 

Þ to the whole Baſe, ſhall reach the ſame way 

| [ ' from the whole Perpendiculer, tothe who q 
. Content of the Triangle ; "or if it be 3 Tra" 


Ins), bg; dumb: | 
Wh. Koa 
8, Wor whole Baſe, FTA As 
x2 Cres, 42 Links, the Content of the, 
—_ yes TIONa 7 3X 3. 244 
' Orin Percbes, : ©! "I 
As 320. to 4-554 the. Perpendicale in 
Perchesy + 
"$0 1s 47-20, the length, or Lake Line; i nv. 
Perches, to 2x Acres, 24 _— rhe } 
7-Noanteck ja Accs: 21 


gs 


So 1s Ii- 


Pp i oblem VI. [18 $ 
hg The eArea, or Content of a Res ;of Land © 
given, that wat meaſured by Statute 
"> Parebes ;; to find. the Conterit of the oY 
F! .: Jrroof Lend 6 in Wood-land meaſeife, or 
Cuſtomary Apres, or Iriſh Acres, 


. For he better underſtandine of this Pro- 
blem,;i it is neceflary to deſcribe-the ſeveral | 
andquanitiesof Perchcs, which. are. 
; Spoken of: by Authors, and uſed; infveral.: 
= lacesz. rogecher wich their proportion ,to . 
=. the Sarge: Porch. of x6 Foot and-a half 
_— ts London meaſure, , 
ng of Perches, are fi: & Statute=. 
of 16 foot, tothe Perch, according 
eo 


 aPer h gel contains 18 Foot 
quare 7 the ſave. London meaſure... Third- 
, Triſh Acres, 'of 2x Foot to the Perch or 


A | | Pole, And laftly, Three. ſorts of Cuſtomary, 
uſed, in ſeveral places of 'Exgland,, of 20, 
21 24; Cheſhire meaſure, and 28 Foot ſquare 


1 nn Perch. 
ll As for the Proportions one to another, 
.thar'is, as 16 2, to 18, 20, 21, 24, 28; Or 
any the like whatſoever. 
Bur to find their difference .in $ Squares or 
Scales, the Work 1s thus 5 By the Line of 
| Numbers, Firſt appoinr what Nu erin an 
' & Inch (hall be the Scale for Staturemealure, | 
4 which I ſhall appoint a Scale of 30 in au 
F Inch. .. 
\ Then the Extent from'16 7, ro.-x8; for 
Woodland meaſure, ſhall reach the contrary 
+ way from 30, being. twice repeated; to 
25-23 fo, Iſay, thar a Scale made.to.25-2 
 } inan Inch, ſhall be che Scale for a Woodland 
4 Perchof 18 Foot Square; and in proporti- 
} ontothar of 16 Footy, at 30 parts in an 
| ; ; Inch. 
Again, For Iriſh Acres, which are mea- 
ſured by a Pole of 2x Foot to a Peich, the 
| Exteng on the Line of Numbers from 21to © 
[0 'F 363, ſhall reach ( being curned twice 2» a8 
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'v _ 
4 
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2 hs 4 
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n toa 


tio 


Thi Feet containits in a Perch, for Statute, Iriſh, or for Cuftomary 


x62 | 
13 { : 
Fhe Scale 


propor tio- 
nable to 39 


meaſures, 


: \ 


thatis tot. 


for Statute 


16 5 


18 
20 


21 
22 


24. 


28 
39 


Bo that if you have ſeveral Scales made upon a Rule (todraw thePlot 
your Field withal } to theſe. Proportions ( which-may be convenient 


trough for Difference berween oneanother ), then for the teducigof 


39-00 
25—22 


2054.2 


18=50 
16.89 
14-20 


LO=42 


O9—08 


Statute-raſnre, 
Woodland. Mes aſure. 
Cuſtonnary. 

In an Inch for Iniſhe 
Cuſtonsary. wu 
Cuſtomary Cheſhire-meaſerte 
Cuſtomary. 
Or axy-other.. 


\ 


the 


>. <S 


Sr Raced: - 
*of AO Tatts the: frees, RD 'by States: 

- meaſure, our of -thie-Scate of: 30 1n-anJach 
Wo ;painted for Searure meaſure; and meaſure 
it in the Seal of 25-22 in af NG 

Woodland 5 'or by the Scale of: pry 4 
| Keres 3/6 or bythe Scale of x6+ 9 for 
ry; and-you [hall havetle quaincis 

ry of Benner nr. Jnſb, or Cyltomary 
| Acres ore 


Mt bs 5 243 
Example, | 
Suppole { ave 30 Arres Ah 
| fare, ow many Acres of el IE 


 6f Cuſtomary meaſure” will” ehey” make 7 
I Take 36" from the'Scale 'of '30-m 
| and'on _— of = ic. (hall give .- 

' | © 25422; for fo many Woodland Acres 5 ar 3 
wo Scale of 128-55; for Iriſh Acues, *# "1 
ſhall give''x8-55/ for ſonmany Iriſh-Acres; 2 
and of the Scale / of 'x 6-89. it an TInchfor © = 
Cuſtoraaty, Acres, it ſhall give: 26-89 for 
ſo many Cuſtomary Acres, at-22Feot it6 .* 

' the Perchor Pole, &c, | _— 

This being chus fully premiſed, towork "Þ 
- ehele Queſtions by the Line *of Numbeas 

[8 —£H the Extent of che Compaſies-Rom. 

FB ye 


B Nee an Teſt Popes DARE: 8 rhe 
© -Feetifi @/Cuſtomary Perch ) el reach 
q : froha3o, the AcresarrStaturte: es ct be» | , 
. ' ng wicerepeated, to-25-22, theAcresin [8 > 
"Woodland meaſure required, 8c. ic being a; I. 
larger Acre, muſt needs be Ieſsinquiantity. | 
'Whirth work is performed by the back 
Rulcof Thace.1 ina duplicaced proportion, | 


Problem VII 1290 o_—_ X* 
Having the Plot or Draught of « Field, 
and its Content" 3n' Atros, to find by what | 
Scale it was Plotted; that us, 7 what 
56.7 parts its an Inch; _s | + 
* Suppoſe a Tricngloyae a Fad-t” a2 Þ 
gr long. re, do contain 4 Acres andia } 
if wedich i is ſet down' in' figures thus, 
4-52 3: whichif {hould-meaſure by-a Scale # 
 _ - of zz nafilach, might happenco be 2-25 } 
CChains;one way, and x Chain, 25 Links } 
b + theother way ; which ewo ſams being mul- Þ | 
<iplied together, - make 2-5200, WRCIAER. 
thould be 4-5000 3 


Therefore by the Lows of Numbers, to 


 - |, garnthe true Scale, do thu; 
8 | Divide the diſtance berween 2-5200,and | 
9 : 4-509, 
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ky ey 


bh gives more than I ( 
r90,manysin an Inch, 3, 
ARE JUOrR An Gs. ny Oagrr orr 
lbly;ſhewerh which 1 ng ,% bich is;abw $ nina 
a ſame way 25y0u, d 
he gu 2d 8 Sum'or Prodaao _—_ true Pu 
IILLEE: - ILT U 
"Toa Rule ma ay. be refered the way-.to 
| verthe true ſize of G lafiers Quairiedy I} 
I: "the method whereof is chus : They are uſu- v7 
— Alynr 9s, and called by, 84,7205; T2645 T55S, "A 
. */,IRS4 "rt 20s m A Foot,, ox any other: whac L. 
| pleaſe.; chat.is to, fay, 8. quarries of K. 
T3" 88, make: 4 Superficial Foot:;- and > A 
20 quarries of x0s, make,4 Foot. Sugerici 
# [# To 2. of the, 1352 8c. Y _ 


rn 


Les: The one, L.2$ Fe Fea Jelt -6 
Ss ad; Eg bxcad $2 and 
Square 108, . 6 inches lon} ,' ang. P) 
ia 


fire *(ncreang for « igger, _ 2 wy v 


da ; | 
i wit ws * & oy Oy 


: £ itt; 1H ary \ 
The Sedev, Ranges: 5 Lengths, ; | | 


/ of Square tos, are as in the Table foli Nj © 
— Bs al [ world bf PI 


- The Contentaf = req 15 4 
aguce, 1s a on part of # Foo _ 


+ And the Cortent of 'the ſize called 'x95,/Y «. 
Fbe one 14th part of the fame nicaſure, | 

or Root Superficial, which is 0-8 7 14, that | IF 
is 0-857 parts of one long inch in a 2000 | 


to two. equal nes; . chat Extenc, 1 laſs 


| Bea che fans -76, the Ranges of 
kt hc fre 9 -x8 , the Ranges 


; «ppb And: from' 3-84; the fides of 
Square x0s,to 3-25 the fides of Square x45 2 
And from 4-$0 the breadth of Square xos 
' to 4-0F the breadth of Square 14s: And | 
from 6-00, the length! of Square: xos, to 
-07 the length of Square 145, the requifites 
+ the unknown 'Sze required, . And the 
bike for any other whatſoever, 
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0 ITT ies =Y 
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CHAP, IN. 

The nfe of the Line of. Numbers 
in meaſuring of Solid meaſure, 
as T mnber, Stone, or the like Fy 
Solid bodies, ; win 

' ; Problem TI. 


t A picce of Timber being broader ous way 
| \ thad "the other, to od thy ſide Fs 
Square that ſhall be equal thereuuto; be» .' 
ih ngcalicd, Squaring the Pitce. 


=(He {ide'of the Square, that (ſhall be 

equal to the ſquare of the Oblong, 1s 

| rioching ee but a-mean proportion between 
| 8 rhe length and breadch of che Oblong : 

q Arti; Wh" Ton l: 

|: Suppoſea piece of Timber is 12 inches in "I 

| 2 


| depth, and 16 inches in'breadth { and 19 
* \Faoc infengch.) * ae: = 5. 
+ '* x6thebreadch, and 12 the depih, mul- | 

15 P 3 tiphed $ 


e 


$ " ; 4 4 We » $4 V 
E « "E.* . « » 7 i - y BE L 
9X. 4 : ? cn > + ES 1 os 5 ot: let 4 —_ 
POW: M4 tt att i Res S446 "RE HE Fo ET ys, Os > 4» "Re 
D tio er lags Of Sa TELE ee 3s - R 


ee FOI 


roperher, n ake > | Htque F; 
ara of 16 _ 12 ecplicd. a 


HOY  @uare Roorof $o2,'whichy : 
ar 132, xs thefide of a , 

> 12and 16, the depth and thickneſs of the 
piece of Timber propounded. , For it you 
ſhall multiply' x 3-859 by 13-859, you 
ſhalbfud I92-071881 the PRI 
you” car'' exprdſs in” 5 faxes, and an in- 
difterent 'trae-mean proportion, between | 
z2and 16, the depth and breadth z ſo that |} / 

4 ®3rr fine, 13-86, 1s the fide of a "Square, 

**7 nearly equal to 12 and' 16, whereas the 


doubling and halfing, the old falle way» | « 
gives full x4, | X 
3 *To work this by the Line of Numbr' R 
b- . \-.@ hwy c] 


Divide che diſtance on the Line of Num- 
bers, berween 12 and 16, into two equal F} \ 
parts, and you ſhall find the Point to ſtay Þ' 
E. at. 13, and near 86 parts, che Anſwer re- 
= quired. 
3B The way of doing it, by the Line of | © 


2 \ + Limes, 1s ſhewed: withe VI Chapter, and - W 

je zth Propoſition, either by the SceQtor, or Tri- I} . 

E. anguler Quadrant, aud therefore needs no }; 
Ines ju this ws ; 


Problem IN, 


Se 


FOR * RS, 4 
y.-— —IY 1 4 See I ORE i.» o 
1+ Pa.” = 
* y ” , 

$ > - 
” Bay K+ : 
'T 2x3 

3 F 
=, 


| Problem IL .D 
weſs, to find hav much. makes a Foot of 


Timber: - 


IT, If che Timber be ſquare (or. fquared) | 
then the way by the Lineof Numbers, "is 


| Firſt by Foot meaſure, '** a 


_ 
. Extend the Compaſſes from the fide of the 
+ rac to the middle'x, the ſame Excent ap- 
plyed, or turned twice the fame, way from 
- I, ſhall reach to the lengthy that makes 4 
Foot of Timber, at that ſquarenels, 


* 


v# © - Example. be 
"Suppoſe a piece of Timber be'5o of a x00 7 
x {or 6 inches) ot thalf'a Foot plate which 
$. i5all as one) Extend the Compaſſes from 5 
to I (forwards)the ſame Extent being turn- 
ed two times, the ſame way from x, ſhall 
reach to 4, being 4 Foot,/or 40 fuch parts, 


| whereof che fide of the Square was 5. 


3. 


2. Secondly, The ſame againby Incher... & 
F*'- The Extent from6 to 12, ſhall reach, be- BS 
ing turned twotimes the ſame way from 12, 
$20 48, the numberof inches in length that 

vr kes a Foot, at that Squareneſs;; being 48 
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fuch parts onelde *L. de of the Crd 
was 6, 
So * > 
© *Asthe ſide of the Sou Ih inches, & ta 
22: ſois12'rd a 4th, "and bd is thar 4th 
"ro the length of a Foot required, turning 
- che Compaſies.rwice, the ſame. way as you 
greed from the fide of the Square 18 inches 
to 12. 


3. Ihe. giecg of of imbars or Stotic, be 
not Square © or "_ 


-...The Ext pt * 48 de 
reach the ſame way it de wee '* | 
4:b Number, | 


*J The Extent Ml up 4th Number pay by | . 
6 | Jhall reach, being turncd, A fa} 
" way from v,to the length pf3, bon 

| meaſure xequired, 


Example. 

6 Suppacapiercof Tynben De 0-333 dey | 
and 0-750 broad' in meaſuge-z 07-4 
ynches deep, and 9 aches broad as withg 
glanceof your eye on inches and foot-mes{} 
= 'oOu may ſec how theſe Numbers gerce, 

4 la lay, from Ito 0-333, fhal 
Long the ſame ways oo nmr 2-505 '| 


1 #Þ The Encas from 2 59 the 4h, 


Ob oo 


1 - 2, hall x rea Ws Fe way, from x to 4g 


ixed, £9 ma 
” od 


ra 
a By Inch-meaſure, * adthe lengt 
I! + of i a Foot in pben Lid 


u$..- -a- 1960 the breaddb-in anchiy; Þ isthe 

P depth in inches to a 4th ; then as td. 

i i£0:x2z {vi5-4 a2 to the lenge in inches IC 

b quired, e 

Example. ; 

 * The Extent from 12 ©0-'9 the breadth, 

il - Alial reach the'ſame way from 4 che depth, 

o to3 foragth. *' -- - 

Then thoExeent from? +: "thi - to: = 
ſhall reach the ſame. way fr 50S, 
the itn _ With required) xr take 

The Hide Band deptBp700% iy Locker, 
to find the length of jf Ie ha Ty 
_- Is Feet and Parts, 
TOE TELERES. 6 9:13 11 SITE of ': uh 
Then ſa5;A5: c hed 3th 5 tols 
Bree Þ, ed 
9" decline yr veawthelogh 


ig feer and and parts. Bs 
P 4 Ecample; 


a. £5... ro 
D "SP; _ 


Ra: SG 0 f p & ton 
I "FC OOO 80 F «Safe 2 
by 4 , % Sth CA REN ns *, Me: AO th > 
; p_ ES Es he + 3 ob A, WOE TO"T EW OO EN! 
P % rey Y.” DS 7 & 3 EAI is 3, 
y - NE NSN ORE = 
& p LATS Y 44 
+ F.- nf 3. I q 
Ld , KC; y 
%. 
ra 
+ 
x, 7 
> 
E 
5 
FN 


ts *”. 
*. EP o Dc 


'Ea 
The Extcht fromn. _— rech 
fame way from 9 to 36,2 4h 3 


- 


\ vv n 491 % 


Ihe Extent from 36 to: 522, ſhall ea the 
__ ſameway from 12to 4 foot, the length 
| nil un fect pequitred, os FRI 


"The reabn af” this Order - Mates: -Y 
you confi ider, you will find thus s ,-1162 


- 


. Inthe 4th may of working, J0u went thus ; 
As 0. inches in-a Moors! 15. 40 he. 


th in inches ; da 5301 £08 I 5 


"3 


oY 


89 5 the! depthy-40, 3 _ "7 
| 16 a4 11:it 
” Bat i 2 the "eb and left wa, ou ſay». iy 
* 8 x foot to the depth inn i - 
2 \. $048 I-64" oh to ook with "ohh -w | 
E -..-3frors 


Bur alcering the Order i in the beginning; T 
alters 3 it 1n the ifſue, thoughache ſame truth, +þ - 


yet in or under divers dey i00$ 5 
48 inches, and 4. foot; are che lame ok Iz. 
arg og: WAy, 1s OTE SOFREns than 


Problem it, 


7 


4 any Squarmnſt;"' 6r Breadth and D 2th 
, vew: in Ftot-medſure,” or Iudhdr, to 2» 

b how much 'Tmber _ ts 15 4 F. 
long, in Foot- -weaſure, or JO x09" 
"—— o7 4 _ ; 
—_ If the RE Taber be Sg quart (6 
- 1Sguared oy thex ak. thus. for In 


meaſure. 


As I,'tothe file o the Square, Tocls the 
fide of the Square to the quantity of Tikinber 
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£2 3, $6-2 abs; kachs, which divided b: 
| j I 728, Fa Inches in a Cube Foot, ewSh 
| how 4 ay, Jes eet.chere is, &c. And as i9 the 
ÞF m Foes, "and the fractions cutring 
þ "7 off, * have Ne raningas. th in the fir 
3 Proves 


——Y TM TT 
"þ Fe 
L "% F*.: uy" Fl 
Ty BE Po N 2250 T 257 0: 


\ 3 4 ey” 
LICE + wb7 +. 6 
VIL © L 


"A Firſt et. the OWSEs ing 
the rhe or Cone, thus; 4 


os 1 q 


6 Multip ly balf the Diameter of the Baſe, 
LL. AB, by tr; then meaſure the fide AD, 
be wo nd mu ply that by it ſelf ; then take the 
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©625, taken out of 100900, tlie greater Þ 
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whole length of the Cone, 
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Þ Numbers from 23-70, the difference'of rhe 2 
| Diamcrers ; to 66-32, thelengthi beeweer, A} 
þÞo reach the ſame way from 20-50, $be 
: f R 3 ny 


- is 
, o 


. $x45 G 4% [4 i 
x RX: £ -f . CET Ep, SES... 
» 2 2 Ds. £74 Sz 3 BT. 2 ._ FLO8 G IE "><: > 088: hf 
A -* we x3 ems a, 8h NE NSD of EDS I a, 5 
P / x. 5! $2.2 , 6 4 oh) . 
” o Fab. Ii 


_- _ * "og. at 4 
X EG w : 
» & © " 4 
6 4 # & OE, ” 
apart Rd. , 
Ml ; . p 
* s ” - GY ee f Eg. ae 1 
p End. Ao AR 
f 
4-6 +4 3 
" — = < : i C, 
ky J 7% 


a 


a 


ns. bo. AM OM —_— @_ bas "ag "RP. = 
ae Ee: {RO 


54f BE p . > 4 
* w <4 WE * GY <4 
5 Vigo "od 2 

ri ee. > A 


PT hos SLE $5. OE 
> nies Conte, | 
I avglids = 
laſt Rule you ———_ 
Cn Fl 
-pdjac at: his 
Fllly, this lee apr 
- Cone, there remains ere crue Content of 
uT JANA that,was 'te.bemes oy 
5246-71, qchea $1530 
<:\mallCangac thegnd;is = 
? at 


the Content of the whol Q 


-:3«14þ; hiegprſgmcs pier. ie 
campo ſes; then mſe,, this>bcing 1 
ke ef ©/0,Þ T2 mT : 3} 3246517! if 
ToheC ontetit Ahagiet Qut, pr 
Diameter in the miſt. of the AG andy... 
-ahe-:tevph;' 601d! the. Content. ofr.a Pia... 
::found our, by half: the difference of iam © 
ters, and onethird part of of rhe 
whole Pidde,,and the ſum. of; them two. The | 
be the whole .Gantent x quired, : 
4+ Qr.e 2 
:* "Divide __ the Ares into, qr FÞ : 
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Let a Fphene be to be meal ured, whoſe 
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. Example, at x5 #nches broad, and 9 inches 
knit thick, or deep” 
'* Set 9 inches on the right-fide, to 9 ori the 
- ffr; rhemright againſt 15 inches, or x foot | 
"3 inches, found out 6n the double or Teft- ;, 
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much inlength mill make x Foot. <a 


Set the inches (or feet 8 inches) found out * © 
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Timber requiredy. 


oo Uſe LI. Iz 

At any ( bigneſs or ) Inches, or feet and | 
anches ſquare," to find how much is 1+ 
' I Foot long, oy 


Juſt as the Rule ſtands even, that is x] 1 
4.4 on theright, againſt x-foor on the lefr,! oF 
ſeek rhe inches, ox tcet and'inches, the Piece Y , 


IS ſquare on, the right or fingle-fide ; and | 


Juſt againſt ir on the lefr or, double-ſide is 
the Anſwer required ; in inches, or teer'Þ} 
and inches, 2 


" Exanlly at 1 9 inches ſquare. 


Juſt againſt x fo E 7 inghes,or 19, inches, 1 
(which 1 is all oe) found our on rhe right-. z 
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| | of Faber? nd. 

Note, That this is a  nviſhentiiche was 
4" frg groacs 00d, and very exact. 

' "Alſo Norte, Thar here, by inff | 
"may fquare' a* ſmall Numbe 4 

org of a ſinalt-Nuniber.” + | : " 
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The ſide of the $ ware, and the length of 
any et; bln given, ro find bh 

tent in fect and parts. 


y *” Setthe word ſquare, or x foot, a—_ 0 
the length, found out on the left-fi des then 
"Tight againſt the inches, or feer and inches 
-ſquare coutted on the right, on thecRFthe 

| Content required. ' 


Example, at 20 foot long, and I 2 
inches ſquare. 


Set x foot on the right, co 20 on AIEE 


Lo | tbc right againſt x foot 3 .inches on,che 
5 #1 4 | rights | 


© Note, That if" 
call the feer' oh” the 1ck-fide, 
— cen x2 of inches; then he 
wer will be Found onthe: tefe.fide i in”. 
244 of 2 Foot.” 


Example, «2 2 inci ſaver, and ? 30 __ 
long, how much u there 7 

"'S& 1 foot onthe right, to 30 foot on the 

left ; ry right againſt.2 foot on the right, -} 

counted as 2 inches, is 120 parts of a hoor.2 


divided into 144 parts, being juſt x0 in 
ches,for © times F2 15-120, 


But if it be a great Piece of Timber, 
. then work thas;; 


SF foot, or the word {quare, tothe. 
2 on the left, counting the ſingle feer | 
x9* of feet; then right againſt the feet and*! 
wires: fare are 'the xoot 'of feer re: 
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* Example, at 4 foot long, and 4 fee ; 
ſquare. £ f 'J 

Ser x, foot to.4, foot, counted as 40, on 'Þ- 
the left; "thee right agaiuſt 4 foor on the Þ# 
right, is 640, the true Contenr, increaſing |. 
the * x0* ro 00s Thus mnch for ſquare = 7 


. NOT _ 


3 how much © in 6 Foot big, Þ "mY 
| as *pnve weaſwre. | PE 4 


3 Ser the ſpot by-t.d&- A font = 
|. then juſt agai t the i incne; s Or feet a1 
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| guaney of Timber in x foot long on the > 2 
þÞF left-lide required. _ wa 
, . ; Example, at 2- feat 29 mches D:ameter. ; 


+: poſe a piece of. Stonie-Pillar, or Gar- 
| | anc, be ewo foot” p inches Diameter, 3 
_ ſerthe ſpot by ©.d. juſt againſt x foot; then 2 
againſt 2 foot 9 inches, found on the © 2 
- onthe left is 6 foot, the quantity of * 
meaſure in one foot lon 83 hich be- -_ 
& multiplied by the: "eg in feet, gives 
\»thetrue Content of the whole Piece. 4 
Note, Thatif you would have the uſual "" 
allowances. {er D co 3, jnſtead of td. © 
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gin x. a. far true cog ; Of 
af allowance, is the Anſwer: 
=__ on the leſt-fide. 


'" Exumples| at 9 inches Diameter," 


RY x on. che left tc to, 9'0n the tights. then - 
na he left : 3. 
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and right againft D, is 2 foot I I Yn on 
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the left, the length required t>make'aToot.”: |: 
ſolid- ac'true meaſure, #or. the uſnaballby- [E 
ance,. when the art, of the ay | 3 
is counted the fide. of. the $qLare; 64 tal, co. 
the round piece of. Timber, _ 49} 414 £ 

Note, That for great-Timber,. you | 1 
la- ÞF. 


as far beyond 12 ; foot as 3 It i LOO bey 
I2inches,..and -you., ſhall have the Aabiee 


Example, at's for Diapers "a 4 ' 
If you ſer x on the left to 5 foot on hed / 
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and x a'Numbcry/-that./multipliae (1bY; 

þ cs vmber gf>fearequired oc{; 55 
F128 29) - nora yd a 32 viſe 21 
Þ ;; Example, 4 23 bow ». 
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1 | Ser 2 foot. 0n the right,jcourited a a $:nch3 

"to 1 on the lefr,z then right againſt 25: 3s 
| bs "foot* * ETA ling the neh 3 
þ = the feet coOE feet 5 "which 3 foot 10 
 Hichtes irfaltiplied-by +225! make46fo, 
for the length of 'x foot of Fitnbetgrzinf 

þ + Diemerer,” <h&rhing requivecfot:ujjuc 7 
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#7 Set: tid, ; or D, foxrene meaſuve 9 uſpal 3 
nee, :alwayes.to.the length counted, © 8 
PracholS; hen rightcaganitehs inches, =] 
'D xdecounced on! exight, on NILS 2, 
wr "He Content x ( 
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have the Anſwer is x46 of a footy w 
is oo nog. + having x ſet ” 12, 
15 £ SENAE, wr 
| Hgures are 
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* 16] +7 *. 


" Youſtull find: 645 1445 z thak-is, 
; truc-meallure. 
"Dur-e great Pioces, het. d. oe D,'wo1 
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lcogth, countitig x foot, or-cthe left for.a0®” 
foot, then have you the Anſwer in 100s of ® 


n operition. with - 
It over® more 


may'ſerve 


rence iven, to fud bow 
I | much in a 00t-long. 
 Sett.t, or R,. for freeman, ox-allow= 
Lance to x foot. on! Ae | "Angie the 


is the Aniwer! Te 


y Fo 2 foot about, Joh ve will find ew” 
hb | :2 ina foot long, true meaſure.; or 
pinks at the uſual allowance, : 


' The Emcanfroe given , to find bow 
much makgs a Foot! 
Wo ker. and inches Abollf, 
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'S: PT... 
Rn ae fe oy” and zo for | 
2. to 30; : Fl is 5 4 oY to21 tot 1 
mY the! ſoy ent... 
- For greqe things, : bt  fogt on the 1ef,56g , 
'befo, 


i | is "Foe {mall & 0 x foot on the righ «1] 
| I inch, as before... : 
Q 0*530 | BT OA RO ISIVET {\ 


"Uſe" Dz® © 
T-Goge ſama Cack. by the men Dias | 
Fx 1 meter und Leng 7 6 RANTS ald/4 =o A 
Set Hh ſpot by W, for Wine-gttlons, al- q 
Ki lengrh of the Veſlel, .. given ny b 
red of the left-fide ;- then right, 
againſt © the AR - oh ob inche dhes Dial 
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Wadi che FE de 1 "on the i” 
the'C env in Gallonsrequiredy - 
FE, 0 202. 9 Ont? 91 
- ample, at 24 inches, ar 2 foot maas £ 
Diameter, and zo tcbes long- | 


As the ſporar at W, to 30 inthes colitited at 


3S foot z 
"Ig IS 24 inches, or 2 foot; to 5$ Gallons 
74 quarters, the Conthiit r<quired. 


** For | greater Veſſels; countthe feet onthe 


'F lef for 10* of inches in'the _ and you 


A | have your: delire, 
\$ Example, at 65 wmobes Hig and 38 

f inches mean Diameter. þ © 
* As'W:to 6 foot on the ck for 60 inches; 


So'is 3 foot 2 inches, or 38 inches to 
29 5 Gallons, rhe Anſwer required. 


"Ify you would have | ic 10 Mrgallony #l. 
the mark at a. 


2 Ta gage rear rk V, oſels, ron. 


i The Diaaern and length Jdluy's JOG I b 
© feet ant. sxahes, to. find the Comens. a 
: 1” Beer-Barrels, at. | getin I? 2:42] 


. y 'v; 


4, 19 1opryiaionss 1012921 Ml] 


[166 eaht ſgor ar. BB;'r6'the pris the 
s Tan 
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= = op out on 644 F = on the Je 


che 'Concent in Bartels requi "A 
Example, @ Tun 4 foot dery, and 10 foot 1 
> " mean Diameter. 


# dp d wi J= 
ans. 


As.the ſpor at. BB, to 4 foot z: 
So is 10 to. 53 Baxrels, and 2-third parts. 


If you would have the Content in Ale} b 
| Barrels, uſe che mark at AB. l 


FA Thus much for the Timber-fide, the PF; Þ 

_-— of the ocher,ox board-fide, is. thefame with-/ \ 
EL - . -char by che Compaties before created of, and Y. . 
=. therefore needs here no repetition, unleſs as 

to the bare maniiet of AG with it. 


'The fliding-Rule i is only rwo. Rules, or | - 
Pieces ficted together, with a ſhort Grore | 3 
aitd Tenony and two Braces at cachend, w} : 
* keep it from falling afſunder 5 and evenlo | |- 

-_ alfisthe hae er, and two edges on} 
-..» theinlideof the Trianguler Quadrant ; wd | I 
_ the Numbers graduared thereon, are cur a- | 
croſs the middle Joynt, having che ſame dis 
* _- _ vigonsonboth lifles ; chat is to-{ayyon each | 
2. Rule, or onthe Corer andRoges of -ghe in | I} F 
- fide of the Rule... 'Y 
EA The reading and: deſcription is the ſame F 
"IH 4 mn. Chop, L; Huge X23] 3434915» | | 

=" | ou 6z * 
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, |” toron the ſecond, or ather={lidez : 


1 £361 1s the Dividend on the ſame ieſ-Gde, 


| Þ: ho FX ati rr term found on the firſt. 
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hat Fe: or a of theR on which 

{ the ft terfit in the- tn, 
ed alwayes the firſt-fides 3 Le awarug 
{nk ocedsbe the ſecond, . fa Þ: oh. 


F + Then far CMults) ohecations: rh o : 


-As t, on the fieſt-fide, to the Maltiphies | 
on the ſecond, or ocher-fide 3 
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Fox D;vipons alnayes thius 
As the Diviſor found on any one fide, is 


'. fo the Gat: one DcEOas, 


"For the "Role of Three. 


e he other ; 4 


fidero the 4ch term on the lecond-fide. 


T2 For 


$ | Sos the Mukipheand, On: he firft-ide, | 
4 + where 2 way, to the Product onthe | 


; Aa che firſt term on the firſt-fide, to the -| 
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For '$% erficial Meaſure, d Inchoy 

faite 0 eolu and Beek nh FEE 
4 0 $4196 breadc inches onthe le 
ccOntÞ $122 $3851 9137 SV SWE 4 WW 

"Soi is the hh ih feet; tothe Content ont | 

the ſecond. 

For any thing elſe, et fnſt\Retes and 
Preceptsou find in Chap. LLC .will give 
you ample: and-plain dire&ions: © L.- 

- TheLines being {fitted, as much as may .F- 
be; to ſpeak out the Anſwer tothe 2d | 
as "oy well conſidering the Figuxt, you may # 


CHAP. XI: 


8 Te micks and meaſure the Five 
Regular Platonic Bodies, 


E "Jos their.. Declinations and - 
F... Reclinations, + | « 
| Fr 3 4 : . A 

- I, For the Cube, being the Foundation -»G 


iT $355 of all other. 


T is a Square Svlid Body, every way a- 
*& like, and ſpoken of largely before, as to 

| the Menſuracidn thereof,and obvious ehough 3 
t every indifferent Workman, as to the \ 
| mai therebf, and needs no repetition in "a 
this place.” + 


2, For the Tur abedros, 


- Fri is a Figure, comprehended of 4 equi- 
. | ogter lain Triangles, or a Trianguler Py- 
&-ramid, : {mentioned, the belt and neareſt 
$:way, as Iconcewe of making 1s chus, wg | 
4 ording to dire&tions - Mr, Fobn Leak > 

3 ; 
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' Furabedron pecan an x Ts W 7pees 


31 minutes and 42 ſeconds; and plain a | q þ d 
ther fide, to fit'the former fide, and the Bp + 


vel ( ſecundum Artem ) ; then mark this la 
plained fide, according te che former, v 
cut awa way the reſidue, plaining them aw 

juſt to the ſtrokes, and be to the Bevel for- 


-merly ſet,. and you ſhall conftinute the Tel 
trabedron required, 

The Superficial Content is the Area of te | 
4 <quilatteral Triangles mentioned on, 
and the ſolid Content is found by awltiply- F 


ing the Arca of one Triangle by one thin Þ 
part of the Altitude of the Pyramid, or T- F 
trahedron, fromSe midft of one Plain 
'the Ape or top of the oppoſite "i; 
'Angle. 

If the meaſuring the fides, Perpendia 
ler, and Altitude of the Terrahedron hes | 
Compaſies, Callipers, and Scale, ſerve wy 
to exaAneſs ;* then proceed thus ; 


bring equa tatterdl. 
Mulciply one fide given by x3, and Y | 


vide the ProduR, by 1; the Qpotiene'Y + 


7 ar ; 


| l 
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[ 'o 
'F irſt, for the pate 6 7 rag | 
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\the'1 ra the deckoita be +2; 7 3 

5 © wok: plied by 13, gives156; which "1 

+ Bk neFrepiny IF, leaves 10-4," for the length - 

"$ "rhe rh fe in the VEGERINGS 
' Friang fide is 12, - | 

'S. * Thes for the Perpendiculer Altitudeywork, 

6 tha, by the eAriificial Numbers aff 

Sones, 

« E 4 ; As the Sine of 90, to thefine of 70 deg. 
| 3x min. 42ſec; 

$0 is 20-4, the Perpendiculer, to 9-80, 

the perpendiculer Alcicude required. 


© Or by the Seftor, work, thu; 
: . Take 12, the fide of the Tetrahedron, 
from (any Scale, or) the Line of Lines, and 
fer the Sector xo 60.degrees, by making the 
4 Jacteral 12, a Parallel 12, then theneareſt 
5 | Sar from x2, to the Line of Lines, is 
| the tru Perpendiculer which meaſured ' 
"on the ſame Line 6f Lines, will be found to 
| be 10-4, as before ; then make this 10-4 a 
| Parallel Sine of. 90, and: 90 the Sector (o 
| « rake out the Parallel-fine of 70-31-42, 
meaſure; ir onthe ſame Scale, ad uw 
ball be 9-8; as beets ; 


But 


> 42:6 
F.6D 
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[fr lay the TRE hy count dÞ-; 
' | from the Head: ;-thel ponk. bee E's 2 
|ſtance from x2,0n che Line of Lines; to che® 

4 Thred, aid it ſhall be the Perpendiculer of > 
the Triangle, 10-43 thenſer'thisPerp "i; 

| diculer in 90, and lay the Thred/ totha® 
neareſt diſtance, .and there kgep it; chen Þ 
rake the neareſt, diſtance from 79-31 in the” 

{| Sines to the Thred, and that ſhall be 9- -80, 
| for the Perpendiculer Altitude of the Tri- 'F 
| anguler Pyramid; or ay: = 4 


{ . Jaſtly, This berpendicaler Alkieade Bol 3 4 
| 1ng-mulriphed by the Area of che-Baſe; ;gNVG 4 2 
la Number, - whoſe third, part 15 the Solid- 
{ Conrenc of the Tetrahedron required. +6] : 
| .” For 12 the fide, and 5-2 'the half Pers | 3 
| pendiculer, makes 62-4, the- ceY 
Content-of 'one Triangle, or' Foes then 
62-4, the Baſe, multiplied by 9-8, che pers- 
pendiculer Altitude, gives* 6rx-52,--and# 

| third part of Gxx-52 is 203- -86, the folldy 

| Con tent required. 

The three Triangles recline from the Perl. 
pendiculer' upright, 19 degr. 28min. abd \ 
-3$ſec. and decline when thexage is South 4 $ 
Go, Scuth Eaſt, -and-'South Weſt, and the; 

Eppolite Plain a ur North3: but 5f - you? 
| _ 


Fea: 6 
6 Te PIE 


herb op Tf 1 7 Fl 31 -: 
i 733" For OtA,5 4:0.) BfCk ©, 
Whit is'a ſolid body, phat _ 
der” $' equilatceral Triangles : Tlie way + FEM 
0 MF eaking which, «thu ;* 5 © 
\ Make a plain Paralleles] "DMs on forge — 
ro 1f \thebreadth boch wayes be.199Qo, .. * .-.-- 


© let the length be 1-414 ;. or if the length. ; | 


E $00000, the breadth both wayes mu 
© 3-53553 ; thento theſe Mealares ſquare "it 8 
exactly ; theii divide the length and eadthi' i 
Tak inthe midft,and draw Lites both wayes THY 
- on-all'the 6 fides; then draw the Diagonal® © 3 
= | Eines from the midſt of the length, ro the = WY 
-$ nidſt 'of -the breadth; and cur by-theſe 3 
| Diagonal-Lines, and "thie Oftabedran wilt 
' Fvppear to berruly mide. © 
For the- Menfſuration thereof, it -is the 
- ſame as inthe Tetrabedrow'; For; ſuppoſing =_ 
© his fide of one of the "Triangles 123" the. de 
” Baſe:151144-in-Content, "and the Triatgh "= 
| Perpendiculer: is X04, as before's Butte 
 are>rgr Alotude is juſt  half-: br 
| length,! vis. $-49:; "tor If the breadthibe WO 
"22; Then. the length muſÞ be'26-98, whole 
k halidilre's and 8-49 ; Thew if you Sikd -- 8 
bfy T4þUip Baſe, by $-49iths FILE 


3 + Os Altitude, | 
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Ha d part 18-4075; > the alt of 
- he pts 25m and $15-04 1 is the whole 2; 
ſolid Contenr of the T ana 
as near 25 we can ſee by SS 
Tation 3 but if you _ coa Figure more, 
you ſhall find the total Arca to be but \ 
814-656 more cxact. 


F 0 find this Perpendicnler eAltitule by 
ns the Seftor, work thuus, - 


"Euft, The Triangles Perpendiculer being 
120-4, as before ; Take the Latceral 10-4,., F* 
| from the Line of Lines, make ic a Parallel Þ\, 
-3 in 90, lay the Thred exactly to the neareſt } 

> diftance, and there keep it then the Paral- - 

FE .- lel-diftance from the Sine of 54 deg. 44 min. þ+ - 
45 fec. the Reclinarion ſhall be 8-486, the F' - 
true Perpendiculer Alcigude required. 139 

Then if the Qttabedron ſtand on one | + 
Triangle, you have one Horizoncal Plain, . Þ.; 
and one South and North Reclining and In- 480 


lining 19 deg. 28 min. x8 ſec. as the Te» |}. * 
trahedron wasz and two South, and two. Þ - 
<" North, declining 50, and reclining and in» F | 


—_ > 
A, x4 
2 OY 


= clining x9 deg. 28 min. 18 ſec. as afore. 
”  . Burif ir ſtand ona Point, then you have 
” , 44irct or declining 45, and reclining 
——_ $4: 44.45 3 "_ 4 —_— "uclangs Þ, 


bas 


FP. + 77 Doecdebion, 

©  Whichisa regular olid body, contained 

'F under (or made up of ) 12 Peatapordl ye 

'4 - ramids, or Pyramids. whoſe Baſe bath 5. 
$ + qual ſides, and the perpendiculer Alticydes 
+ of thoſe x2 Pyramids cqual to half the Do- 
$ - decahedrons Altitude, ſtanding on one fide "8 
| or-£qual to the ſemi-diameter - of the infcri= &@ 3 

+ bed Sphear, by. 
{+ To cut this Body, take any round Piece, 
- and if the Diameter be x00000, the lengrh 
. muſt be 081005, or as 4-906 to 3-973, 

| then the Piece being turned round, andthe 
, two Ends flat' to the former meaſures of 

FT: Length and Diameters ( which are near ac 2 
F cording tothe Sphear inſcribed, and. to I 
-Circle circumſcribing ), being meaſured by 8 
., * Compallcs, Callipers,andLiae of Lines very R 

F ..carcfully and exactly. Then divide the Cir- 
 cuferexice of che two Ends of 'the Cillen« 

F der wto 10 <qual parts, and draw, Lines 
{ Perpendiculer from end to cud, and plain. 

F- allaway berween the Lines flat and {mooth, 

F* fo that the two Plains on both ends will be- 
# : come a regular tenylided Figure, . -.. 

4. - _ Then making che whole Diameter above- 

+ 44d, x0009 inths Line of Lines, rake'our 
F G "399 3 
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| Circle ; and if yau, draw Lines,from every 


« oppoſite Line of .che T9 firſt drawn, 
alf haye Poinrs in thelaft deſcribed ig 


to draw a Pentagon by ; which 'is'the Baſe | 


of one of the 12 Penta) onal Pyramids, con- 
tained in the body. This Work 1s to be" 
done # both Ends; bur be'ſure that the 


Angle of the Pentagon at one end, be op-. 


Poſite to'a fide of the Pentagon at the other 


end , thencheſe Lines drawn, the. two ends I 


Co fully marked, 


-Thes to mark the 10 \ Sides, do thus ; 

Count the firſt length 1000, viz. the 
meaſure from the ro5 to the bottom, or from 
Center to Center 3 and fit this lengrh in'20 
and x0, of the Line of Lines the Sefor io 
ſer, take out 0-3821, and lay ic from the* 
two ends, and either draw, or gage Lincs + 
round abour from* each end; ' and tir the 
midſtberween 'the rwo Lines will remain 
v-2358 ; then Lines drawn Diagonally on, 
the 10 fides, will guide to'the true cutting + 
of the Dydecahedron. |» 

'TF you! fer a Bevel to 116 hog 23 min, 
54 ec, and apply"13 from the rwo > ends, you. 
mageey the xr uch #f Your Work; 
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7 Te i ante ard Faelinttion of al che 
y -—XO Toby PI Neyare Af follownth. 


. ir You hankorx: North, reclining 26 

. 34min; and #/South, Vang as 'Y 

-much. 21 f f + 

Fl Secondly, Vow dn: 2 North deeliminih 3Y 
"22, and 'rediving 26,3453: and 2 South, 
- decliting 72,andinclining 26, 34. -/ 

S - Thirdly, You ;haye 2 North, declining A 
' 26, and-inclining"26,'34 ; and} 2 South +4 
"declining 36, and redining 26, 34 ; An F 

"x Hoxizontal Man and is oppolie Baſe to 
pd-0n - - #heT oi 


"At a he = of thi Budy, the 

[| Plain and Natural way thr ;|. , 
% Eirft, figd che Superficial: Conttur.of che 
"Baſe of one of the Pentagons, by multiply. 
+ ing the meaſure from"thes Center to the 
middle. of one-f};the Sidesz7( whithiisthe 
 conrajned Cirelcs ſemi-diameter ): and: hal6 
I of the meekune. of alli thefideg- put 
: | rogerher ; and then 0 griultiply-this-Product 
| enhe Gel art of we <nb, Alamde of 


——O- 


"— 


— Sava BY fide a: A dDollerthicdivin' be 
—— 6, chen'the'ſun of the ſides nicafiired is 30; 
KG the contained Circlesſemi-diameter 1s 4-x RY 
then 15 the half of 50, and 4-12 muki- - 
plied togerher, make 63-80; and 12times | 

this, makes 741-60 for the Saperficial _ F 


tent of the Dodecahedroh we |: 
- Then: for 'the Solid Can, old | 
% 6x-$0, ehe 'Content of one ide. 
*; by 2-233z one 6th | _ of 157592, the” 
yy whole Altitude of the body ; the Prod n 


oe is X37-99940 : Again, this multi olic by). 
 - 32 theramberof Pyramids, makes ove, | 
= 9928, theSolid Content, as near as thay h 
in fuch a Decimal way of Computation. E an. 
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; Whictisa regular folid/ body, made 1 
dy wie Coronet an gre Phi 


pron 7 oats Sh $-2y a REY 45 
fide, co his oppoſire. fide, + quilt etph, 
fes-diamerrot the llerideg Sphear, | 
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; |: as gh iEan vat 
| 2 075 5 3.0r ri thet True ? 
| drical Form Cer hegy20,. keethe 


' true length, when the:ends.arc phinand 
| te: 964 3. then divide the Cillendrical 
, part into 6 oqupl parts, and-plain away all 
' tothe Lines, ſo that the.two ends maybe 
- two 6-fided-figures ; then making $009; 
| the former ſemi-diameter,, 1009 in the Line 
of Lines, take our 616, and; on the Centery 
at each. nd, -deſcribe.a Cirele'; and by 
I drawing Lines to each oppoſite Point, make 
'a Triangle, + whoſe circumſcribing: Circle 
| may bethe Circle drawn at: cach end ;: but 
| befure to/mark the ſide of one Triangle op- 
f Ling to the Point of the other Trianple:.ar- 
-þ the ocher end, as before-in:the Dodecahe- 
FT <&on.;-chusboth che ends fluall be fullyund 
| <9, drag e: 

Then making the mak 'Y Paralle' in 


Nb "fey the Line of Fans take out t 3795" 
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| L ;6d from eh '." 
$f one” fide, 0 [he mecting of, hong E 
ig $77 v4” 1 gee 2 Ws | 


#: I be. Reelftiquloiy of the-three Tridngles) G 
whoſe upper fidesatt adjacent (or next)-to | 
che Ne ſides 'ofithe upper” Horwontal, |. 
Lriangle is 48 11«23, from' the Perpendi./ | - 
culer;-.or 4x 48/37, from the Hotizon-' } þ 
ral; and when ohefcorner ſtands: South;the 
5 tion of one'df theſe 3,042. that op 
policeiro the South«corner a dire& Norths 
trother 'two decline '60'degxees, one Sourhs 
caſt, ; theotherSourh-weſt; 'theother 6, as 
bout the corners of ' the Horizcntal-plaith| 
do all redine:19'dep;' 28 minz.r6 fees this 
ro:that bcholdthe Sdurh, decline #2ides// 
T4 min. 29 ſec, and thoſe rwo that behold” | 
the Notch; decline” 37 deg. 45 min. 5.1 ſec, | 
toward che Eaft and Weſt: . the -orher- two! 
remaining, recline as before, and decling” 
one-North-eaſt, ant the other Moth 
B2cleg. x4 min; rgidecy. - 1, 00 
"The other Nine uriller-Plalas;' ofitetd! 
- of -theſe,:dedine and-incline, a'Þ 
much asxhe oppoſite did recline arididecline, * 
as, Þy/ due" tion wall plainly - ap- 
oy. 4 For 
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5 APA — bids nog noe th 
he ng [Nat SQUAIE! DY.T Fs 
Prodyss; 


job pp de 
remainder 4s < 
Gal. of be: .Equilatteral Triangles 
'1 who ro 4 uRMEIYg 63-400 z ior 
| more (exaRtlyy ihe; Square-root. of 3888, 
' | whidh.4s nga $2-3543 2p timeshis, is chee 
amely,:$247-08: r 
3 5)8 fon; the Solid Commatyvg Contentg 
-mulcip;y; 3943 .the fixr mo the bodies 
Alt ©," OF, 50RE thad, of :thie 


rnd iby Sake the- Area. of av 
rianguler Baſe, and the Prptluct ' will be 


*888-493229: ::Laſtly, this multiplied by 
20, che number of F; Pyranidsin ths Body, 


Wo Is 7 


His Products 2569-6 by $6; "thethh 
Til Corecpt GEES bes Fig! : ; 26 
£4 Thus you 
he Dec ina 
tires, Superficial and SE w the ; 
gular Bodies,/as near as' by Decimal Ad. 
"*compt t0-"x60 part of ' an Integer may by 
þ+ _ exact akling whereof," requires the 
E -help-of Alyebra, c whereof 1 am ignorant; 
& The raed of the | Containing, '-a 
Contained Sphears, Circles, and Dan 
; ters, Sides and Axis's, Diagonal-lines and 
' _ Kheirudes of ' the five RegulatBodics, | 
thered in a'Table to a Containing Sphoan, | 
Whoſe Diameter was 10 inches{or omg 
found out by Geometry, according to thi 
Ss cheam, taken from Mr. The. Drgys. + - 
Let the Line 'A B bet of ſome Diagod 
nal Scale, repaclenting theDiamiter of - the 
Containing'Sphear Which Line A B, yot 
muſt divide ito two arts 'at ©; and ints 
theee parts at E'y'A E bcing one third party 
and on the Pines ,C C-'and E, raiſe two Lines ; 
Perpendiculer toA By and with. 5 of your |!* 
Diagonal Scale, on the Cenrct' C, de Nik 
the ſemi-Circle A-E. D B,' and -note- the | 
Points F and D, in the ſemu-Cirdes with F 
end D, drawing Lines from ane of them 
fo'A, and from Fo By 
: Then | 


I y 
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Halror 4 ag Fr mo Dna 
, draw bps ine Parallel to'H B, 
Wy the Dianlerer ind, and from T, draw 
ine Pacallet ro -CD, a&IR3 "then make 
#2 third patt of ' I 1B,. and aw. M L 
Parallel to I'R$* Ao; cheLine M B, 


- and divide it into two parts at | »4nd into 
Fpartsat 5; Het dividethe\ pa 


” extream an&”tmean* 


prearer Segm nt (or 
de FB LÞ Se Rr9. "Thi 
"24" PR euarcet. 
wil 'F Elin" t9o partss 
ſerP : The Figare _ thus {bs thee 
with Jour Re &þ d Drag al S 
rnay incafitr Diamectrs; Sic % 
The _— 'bf* All the FRghcd Bidics, 


po. th eds 4n C18 28 to 

{' AB is in - al of then,” the Covi 

| | Sphears Diametet:-_ | 

EC, OF, RO, NC, NC, the Contained 
p " Sphicars Cennd- Dronnerer: O 

2 EF, OB, OF, NB, MB, the Containing 
| Cixcles Semi-Diameter, 


E 2 + EP, 
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; and Proportions are for «| 
5 Diameter . | h 


gh Tele, 5s Is 20't 
hero Rhode, 
Hoi is any _ Number, in| the T; able, for 
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Ky es d, 48 
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i. '7 his Dulerabedron, who Side y 6; 
Circles, jamiters, or Altitnde bey 


e— 7 % AE. ARR 
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Paw 
a 


2 6873 2 


: | The Extent of. the Compaſſes FRA 
« | $570, the Dodecahedrons-fide in the :: + 
7 K. Table, 1 to 6 the ſide given, ſhaft reach from ' 7 
. | [20, the Containing Sphears Diamerer in the... 1 
\ Table, to.16, the Containing Sphears Dia- - "13 


, 


EO OY OO OS, OR a” - 


//meter, for a Dodecahedron, - whoſe fide is + | | 
i{6: And from: 7-970, the” Contained —"my 
Sohears Diameter, to 12-643, the Con- | 
tained Sphears Diameter. An ſo for any... 
the whatſoever, 
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"The, Names 'S the [Terra |Cuber) 0s Dode-|Icoſa-} Y- 
1 Dtedron] © + Vheddcahed. (bog. | 


F hug feren an often, = 


thar i conttinkd | = 120332 8. 164 1684 abu a 

3 £cr is im #33$2'He1T 24 X 

3 * ohar® 7 ench is BE "RO. EE 
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Frome mary; rcies 
KL - ates, compretended in F port 4-410 5- F* 784033 __ — 
"| of one fide, is —— ——— %P | OC 
"The half crooks by nn wenn 2. 35 Zo 8920 26 vow 


|  "_”_ of cn: fide of the| oF 

* Irigngle Square, or Penragon, FB D | 

js the baſe of the Figure, is 8-1647 oy 7-071 

= The half therof, — == 55; Ieplee 1355 

Be [The Altitude from fide, ro the 

b fie op kte, , from Side to 6-666 AF 

KY ie agpomee p F9 3$*774 

F-1 ngrro role — ”3*3333| >» 887 

| Perpendi- . 
one Side orf &aD Fe | 

== FE. 1647] ©* 323] go 485 

1, _ Diagonal. Live 3 $365 4 0823 3 my & 7425 


po $*774 
< afderes — $1 DE 3+387 


D EF A DER SS nuke _ 7 DT a ge "TEM 
"5 ad Qt red from this Gees: 
7 drone on a Slate, by a 
2 1 good D1 e. of 6] [-g ig a Foot, 
k- : where "v'4 Va Yey well come ta the. 


"$00%% part of 'an. Tnteger 3, . and is true 
{ I ; for any Mechanick*Opexation, for 
hoſe uſe I only do 1 It, and I hope it may, 
Wet Sint accepted, as it was carcfully, 
_—— and offered to Publick yiew, * 


Cad 
CHAP, XIL. - 
The uſe of the Line of Num: 


| bers, in Gaging f Feels, 
| - Choſe or open, 


TIA. - * — 
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—— 
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LE 


bes = ths... Std 


| | Aging of Veſſels, is no other than the 
| Meaſuring of Solid Bodies ;. and the 
Sm veg yer for ſolid Meaſure, con- 2 
4 -Fenienfly and aptly applied, is fully fuffi- = 
..cient ; only 24 nh this difference, Thar > 
[the reſult. or iſflne of the Queſtion 1s to be 2 
Fendred j in proper terms, according to the Many 
: 'N 4 demand -. 7 


Wrkio1,er Be 


is, How many 
# there 5 vgs rand 
which - purpofe there are fit Num = 
Gage- Points, requiſite & to be known, for hg 
more ſptedy attZining the Anſwer to the: 


. Queſtion, of which in theirorder, as fol- 


loweth ; 


4 Eirſty You wg eo remembers T ot 
clid caphticy_ of” + "is 23 
CubelInches * a  Corn-Gallon 272; 4 


inches; -an 'Ale ox Beer-Gallon, is _ ' 


Cube inches ;-or as ſorne'ſay, 288 Cube i ines $;- 
ches ; So that when you have found the F' 


Contetx of /avy. Veſſel :in\Cube: inches, if 
you divide: that ſum n ches,. by the re- 
{ſpective Number for the au would 
have, the Quotient ſhall: bets 

Ins required, 


ohtent 10. 


Problem I: 

To weaſure omen Peit. © 

From hence It follows. That to ws | 
gy Square 'or Oblong Veſſel, you "muſt } 
mulciply' the Terigth a0 brea dy taken m_Þ}. 
Frag ang] tetth PEO an” L 
oY 2 E 
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- nn & td . ae - * A... * % oy 


a & perfici Baſe, 'by t inches FO 
' " "ANC tenth parts d andghe Produt | 
the Id Coneab in " 2 


_ be inches, z ; 

0 divide T » Ro FO gives t the 20 

2 \Fatin -Gallons in the Quotient, and' 

2 "Fer indee, if an) y bey's axe Cube EI kak 


£4 But if you' vide by xOIGT, the Cibe 
| | Inches in a. Beer Barrel 3 oh _ by 9032 th the 


f ube (pr wan Ale Barret; et KiEne 

Heweth the Number of Beer or A 
e || th, (andehe remainder Cubcinchs,)'., = 3 
1 "2B 
T Hr. hk 1 7 
*Þ;  Examyle f 4 Browers Colter, ___. 0 


f | © The length Tet be 78 inches and T. -ench, 
- & the __ ler be a” and 5 tenths, 
| | and the d epth 9 i ned 5.tenths,. or 
'S half an Le; by ral bags dividing 
ranges 7OU 0h find 84 Gallons, | 

5 e inches, - to be ea Core of pra 
X - whith work. Is; ;Fery read ly dong 
Wo / {ter / We The of Nawhes in this manner ; , 
"> Bd che 'Compalles from ' x, xo the 
e M. th ot lxrigeh's 4nd. che fame Extctic ſhall 
t | reach from the length” r' breadth to a qth, 
'} "oh "js -rhe Stpctfiaat Content” of hs 
> | Baſe, or botrom, in Superficial inches. © 
"2 xa 


? 


They, 


che. inc arung 
FPS. | 4a 
© "The Extent Eh Fig 78-1, ſhall reach 
the ſame way from : 320-55, to 25031; then - 
the Extent from 2821 ,. to 25031, ſhall } 
reach the ſame way from 9-5, to 842-68, 
- the Solid Content, in Gallons: required. 
Indeed, you muſt Note, You cannot ce 
ſo many Figurts on the Line, as the ProduR 
of 4 figures multiplied a 3z yer by the 
Rules" (in'Chap.6, Sett.3-) you have 'di- 
rections as to the ga of Figures, which. 
here is > ; the ab. (nexc the right hand). 
being EraRions; or parts of an: ms Jag is 
therefore egenge, 


- Judiriding the of. a of 25031, and 
v-5, multip ied okeE, which makes 6 
0: Es belide the Fraftion by 282, hers 
"3 muſt needs be three Figures inthe Appar, 
E- - which arc the Gallons:- This arcificual hel 
you. have, beſide 'the -preſerit view. of the 
Velſel, which will direct you- not; to call 
842 Gallons, only Ls ;& nor $42 ©, as you | 
Tpuſt needs do, if vom oaks as to the de- {1 
nowingriphe | 
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gs = 6 &" © 
: 1: 'h N x : ; s j 4 r E 1 o o of 
; &.- 4s" * £ #24 *, £ %. IF £552 F/ C4 66.6 ; - . = #4 * % 
of, ES: + - «> . F ® —_—_ 4 D > D 3 ' + 26.4- 
WM. - You cited not" to trouble your Fel” t 
n G ita. 


& know what the qch Number'is ; bur avi 
$ found the Point, repreſenting it, keep the 


\ } Compaſs-point fixed there,” and open the 04 


{| rtherto 2822 ; where you may have a Braſs 
Center-pin for morereadineſs ; but let your 

|} account goas 282 x tothe 4th, for methods 
| fake, and not asthe 4th to 282 2; for they 
you. muſt ay; ſo is the depth the coitrary 

' way to the Content in Gallons. All this1s 
$ hinted for plainneſs and caution ſake, /in'bey 

THEO 


* . 4 


/ pefic to young Learners, "FIEOT;, 
* Alſo Note, That if you would have had 
the Anſwer in Ale or Beer Barrels ; then iti 
'# ſtead of 2822, you muſt uſe the Point'at 
# 90322 for Ale Barrels; or the Point at 
"2OIGI for Beer Barrels, being the number 
'of Cube inches in thoſe Barrels, as 2823 is 
the number of inches, in a Gallonof Al&ot 
Beer. S. 
| Example for the ſame Cooler, 
_ The Extent from x to 78-1, ſhall reach 
| from 320-5, the ſame way to 250315 theny 
the Extent from 1016x to 2503r, ſh 
reach the ſame way from 9-5 to 234, the 
. true number of Beer Barrels required. Or 
\ The Extenc from 9032, to 2503, ſhall 
peach to 26 Barrels,ang near 3 third: which 


I : $ e157 1 <> " 
5 * £he- oat by : x c = - Saeed 35 ___ ee 7. a. LE 
1 Se £0 RE SP EESBS = 1 A SEL. > 1 OE (on TI 
o —_ v4 < ted : % +. 5 I 


4 Wage. : 
% 6 £ 


055M 


= 6 © Hive bes round Tus 
Can ” » Vaſe. : n 


has: tn and natural ways for FELTRY. 
of around Tun 
- meter. in inches/and tenths, 'and {et dow 
half: thereof 3 


this Product mulcipli 


or by x0I6t, or by 9032, gives the ſolid 


Contenc.1 in Gallons, or Beer, or Ale Barrels,” 


WDaNrE. 


.» For, half the. Diameter, and half che. 


mgfcrence, doth reduce the round Veſ 


LES cakiog of . half che Diameter, 
ar hall + Þ Circuniference z then tlic Rule 


,1sthis; Meaſure. he Die 


7 Meaſure alſo, the Comp 
 round'about the infide, and fet down the 
half. of *rhat alſo, in inches and tenth party 
and-mulciply thoſe two Numbers rogerher,. 
'the- Produ ſhall be. the Content -of the” 
Baſe, or bottom, in = ages inches; they: 

ed by the depth 1 11 ins * 
hes, gives. the ſolid Content ' in inches / 
then laſtly, this Product divided by 282, 


a to au long Veil, equal co that round F 
1 Which h Veſſel, when it þ brought to a | 
c 


% es Corn LF 
* ” » ad » OF ht 54 
ns F Fe a ASA 
% i» Re 5 OY Pr 
bs 0 Een 
£4 > 4 © 


nat >a 
, XY 
x hit 
y Fw et 4 
py Js = LR 


4 #-* 
” 
* 


bo = - - 
s = x. 
: : 
A 
F 9 £4 © 
by - v8 
{ eh 
\ 


4 4 "or HE i $1 7 6 ects Las 4%" 
WY Ho OY ORC OE ns RO A Ent, 
KN 4 re be ee PE Oo ACS PE 42) PE ag 2 
we” No gee POD: eg EN oy =; + 5" 
x > - 4 Y Fly.” COS Ye een 3 SF 34.4 
& 443, $4 54 £2 EEC $1 SOR 8 SF - o- Wu 
I +. 7 . my : 3 : 
; S\ Is Ry : , 
. 
Wes 
Is # - Ll of - 
- pp 2 - 
reg | ' Bon, 
*J ſs "7 b & 2 l 
$ $5 : "4 
4 L ” Y : n 
i : | 
OEOT © , , - 
Sy. ; w "1h Li 
wb: : 
= a : ; 
«© y 
TY | 
4 þ Si j by FE, 
- 5h 5 
— \ 
X F 
- 
F- ! 
| == £ 
'# 


3:8 picwi = nan req 
I > ag 
* F ter! open 300 othen 


[Ertth cn yg an wes 

i$ (0) 

de infide, Mn 
jon 6s thys to 2g 
*>When t the Veſ 
en. you ways ating 


bottom rogerher, 
"For the mean Diameter 'of rg bee 
$avd mulriply _—o— hat Diameret} 


f ww - Rich nll dn Sis —_ 


I Goritebt'1 nr Gall 
—erh ES Staves are 


of your cloſe Cask are, then. 
way. 7 19: COMEPS mean Diameter, dsthugs 

u3 50; "Sas; cf 7 yam YOu 

208. 2010 7, or 25 TG £0 6&-$ivufe tes 

' Fo9 Is E 352 &% 3 according 86-16 

{ſhall find moſt true for ſeveral Cage; 

"Soi is the difference of Diamerers, to-a 4th 

| (3, Number, which.ist9'be. added w:the 

leaſt of: the ,Diamerers, 50 make up a 

+." mean Diamctere 


— F*..- a bt om gk. 4. TS. "SE. OT OT... NOT ww 0 WW. 
PF. " » # c ip oc» Ne as P - * 64 


bag 3 attes2x 
L OR 


V KS Py 
4 *; 


ECO ER EE 
A > Larne! 


" 
"# — 


- POSE 14h 953, > bo Z 
rodree ole SY wo £Y 23G: ee 54 


6eth9r ral? "gif þ Eviawple" is 240 
| CIT SNE Fm 
"of ths Sides be r 


” Wu 
oY 


» 


geek qe __— CY f % 
rer'qo inches 5 thien, As 10. to * | 
1946; the" difference: x95 anche '5 Pic 
&f being added to'3o,. the leaſt Dia as 
=. mew)" 97; for a meitDiamerers** ops 
Rf But Note, Ic cs hinte 'by Mr: Dary; | 


Þ Thar Vilſtk;uſually; are betweeri # $] _ 
= widkaad a Parabblic Spindle; chen;:if & 
i 25:20;73 be't00-ttnichi-to- add tothe laſt be 
"is —_—_ Tow way Jay © OD F" 
2 £ * Bagels Hy tg 6:5 Or, As 20, 10.65 A bo 


s 


L\*F Je: EIEINTY by in 


Tifferenc of 4%. ..4 


difference of ; Diamerers Da. 


which you muſt ,2dd;torhe, [i 
faſt Dive x pH pl a cncan Pie '/ 


Ca * PREY” a oy * of 
" ty 4 ® : » - . o * 


s 4 & a4 


"A thus: pained' 4 mean Dianicrs | 
may work as before; or rather hu 


more: TER ealily; 'by the Lide\ of 


+2 

* 
$ 

bi 

$.+ 


As the s-Gage-point 15*r0' the niean Dias 


"$oigths Lengch eo a'4th, and ther 4h 
- 7-20 the Cogcent required 


{ 


i; 


RE 7 Y Ke 
% 1.59 I 
. -— & 7 54 
$84 oy : p a= . 
< "sg "Y Ly * 
x - 
V 


F-£.08 


' inp $ 2 -— OF = f7 4 
The age-poige, * for Aegan, ; at 
# 292 33 155 Eg SI—_— 38-98 
* , + The Gage-po in far Aleor Beci-gallons, | 


at 288, hy 


1 © The Gage-poigt for a Corn-gallon, at 
i] 27272 18, Cr Sade 8-62 
| The Gage-point for. a Beer Barrel, at 
4 * ' LOIGL, 15, — 3596 
+ | +; The holes” for'an n Ale Bartel; at 
"s 8 9032,” 15, - LG - —k I 
3 {T0 817 08 (3932918 

R The Extent of a Comm Maſks}: on the _ 
L "a of N umbers, from the Gage-point to 

> Fabe mean Dianticter off Veſtet'5 Seing turn= 


's rwotimes' the fanieway' from the leagth 
5 ſo 2 Vellel, ſhall reach ts the Content df the 
Fellcl, in Gallons vr rl, aoanlinges 
nature; of the Gage-p 
A $44 'E » be. © 141; .2311oNt OP 
LA mean-Diamereti ding 30; Ry] che: / 
| Lcoget 40, the Content 3 is in Wine une 
| ans near; 4 
7, 5 the leſſer Aleo or: Bargllons 1064: 
- In-the greater Ale-gallons, ” ab-0p$: 
allons and a half, 


ual aaa Solia 


SW ovepy 4s 
e[1'f1 ITS 


uy roy 


Diameter at head 


b- So Is the: uare of the 
6; Pn ah. n; 


FEE bas . : ] ; ; oe 
» Theſe two 4ths add together, then ſay; . 


X ? 


"AS 231 ( for Wine, 'or 282 ; for Ale.) 
{_ Gallows) , is jo the ſum of the rig! 
, hs added together; .' * = 
- So isthe length to the Content in Wing 
le, at 18 incbes at bead, and 3% 
"at bing, that old Example, , 
© The Square of 32, is 1024; - 
The Squarc of 18, is' 324: 
SCE © Ka Fe 
- TheExrent'&f the Compaſſes from 2 , iv. 
®6-5236, ſhalf reach from 1024, the Square 
, "of 32, to 536-4, two thirds ot the bungs 
= MS 54 
The Extent from x co 0-2638, ſhall regh 
from 324, the Square of x8, che: Diamag 
at head, to 84-9, the' ſum of 536-4, 4 
"84-9, 15 621-3, -. , 
+, The BEitent from 231, to. 621-3, ſhall” 
: —= 


? 


lane Line; once, and: bri 
Cum ; then mulciply that ig x 


2 


w= ; 
O ISO SST 


rake the ms at I 


nd bung, with a Line called Onghtrid's 


and [i the meaſure found #t the 
at Line, down twice; , and che. 


by the lengeh- 


Us the Veſſel in inches, and 1© parts, and; 
| -_ the Produd ſhall 'be'the Content in 


ine-gallon? required. Fe 
$ if I ſhould mealure,gCa of is, 


againſt-18 inchts 


and 32, Ha 
; hon Oughtreds-Line, you find 0-367 3, and. 
Eg 6 againſt 32, you-ſhall ad 1-862 ; 


fer doww'twice, and 0<367/ance';, 


Phaded, makes 2-80 +" 69 hen tio fam 


np lied by 40, makes 107-56, bi 
to the tormer-oÞeration, bur d 
'- _ abour 2Gallons, fromrche way ſet 
we bythe mean Diameter and Gage-poiot, 
y. reaſon of the excream- ſwelling "I whe 
Cubs 3\ Buc af this. way thould prove thie 


: frueſt in the Book af the Carpenters Ryle, 


* you. have. a Table to reRfie: this difference; 


which you will very ſeldom have . 
0 ulec 


either in the Nog: inc xk 


_ OR 


oboe: IS ing ths 
nels af Cask, and: to mea 


17-155: 


Exrent turned twice | ſanie way; from 60. 
the Content,; p $044 /and 
6. tenths, and 4 half;the: 7 


# 
% 


- 
A 5 , LI F 4 


, 48 
F F* 
o 


"P7oblews Vs; : 


IC, 
b7 


6x ed 


»&F *-- FY Þ 


SP 5 7 ” 
4 «az 4 2 wee Py 1 
21155 2613 3£2N 
£fi71il3e 12 Þ 
%* 7 . 


6.” 0: Y 
5 iN 


” 


£4) -# 


i 25 200g 
£.65 the 
reack the 


Vu pd ed MN | 
* terar the hut pony nt 


which. 4th- Numbex, you 3 nl 


V 


Or qu will, you 
2 wy AT Rab fr 
5 ad ther all will 6n the 


Jo is'rhe 4h Number kept to rhe. 
- ® ineſ; S,ve Sono) har it wants MY 


E Puke, Ry 4 Ges 1 whoſe Dies 
_.--; eter at bung, ts 28 inches and 7 g/and 
0 {ub Content, #6 Gallons 116, at 12: 

5-96 Fs or 36. Sn of 7 tenths 


4 from Do 6 
F. y 200, ( at the endvof the Line of Seg- 
Fm -n epts) ſhall reach-the ſame way. from'12, 
% he _—_ dry, to 39 £ ontheLine of Scg+ 
$ ments for'a 4th ,or from 16«z wer, ro 
F * 60:2, on. the Segments, for his 4h alſo, 
' - which two 4rhs keep. 
Wok - Then  tewdly, 
| The Extent from: x,to.1161, thewhole 
+ C in Gallons, ſhall reac k frank 395 
; chedry 4th, on bs Line of Numbers, 'ta 
462, for the gallons dry oravanting':. or 
; + the ame extent ſhall reach che ſame Way, On 
4 hipeief Numbers, from 60 4; ; -the'qth 
e fox wet, tq. oy gallons,and a tcnths 


the,cniptine(s is, nor above 61 
nches 3" but in VE [5 near to” Ci 
s, iewill give che Awe rery rus 
RO iſo: -* Thar” god nle the 
ments1n ax ne the wants,” you muſt -ab: 
of the: a y 2M. a 


ped rage diameter ; Sod att 
made as a mean berween go Super fieial aw 
ſolid Segmentsg/would :do-the ck the 
reſt and beſt of amy adrher:;5-- Or clUegule | 
the mean'digmerer and,mean parts, of enptty 
Anels.; fou! thus: SJ &.04,2 BU 

Take'the. equaded: did | | 
diameterxthe bung 57 and: nove the; 
xencef ::rhen half this taken. 


de. 5s 2 bs : 
- 7 43 : 
\ wp 
« » 
\ : bo 
3 D . 
7p PO x p 
O "% B. "BE. * * 8 
Ly Þy , 7 , : 
-— rx E 
a y by : 
[1 *%s 
4 
0 4 


VO br 


EY bath; _ Fyps 4h us, Mal; 
wFirk, you are:td fill an akary Ga 
7 þ's.compereut Magaitude, ag 60: r;.2 
» \ of a;mean form; berwees/ XS 
Irc I (or royndiſh form): and a Cillen 
falforms orellc fill'rwo Cacks of each form, - 
Land learn the-crueContent; and Diameter of 
£ :t;mean Veſſel, or 'rather- of : both; hoſe 
IR and theiVelſe-bcing full, draw-oft ' 
f with a true tad, any Lge A eB. the 
dr: wing z oft every. ga take rhe | 
"quantity: of ed worr Toms parts,; dirs « i 
rawing, of of - every. gallon makes. in 4 
emptineſs-or:drine(s of thac meanNeſl 
| A both thoſe Vellels; at leaſt unti 
hive” drawn-/off. che half. quantity: of : "he 
eſe, which number, of gallons drawn off, 
| and the-ihches and cench parts © f emprinek, 
{ox fulteſs, or drixeſs or werneſs,; you mult 
# draw: 150A. Tale; or inſert them on a 
Rule, nakine the inches: asequal. PaIts, and 
| the gallons, . and his; proportional | part of a 
 gllon,-the unequal Parts 4; then withy7the 
| Line of- Numbers, and-rhis mean Table, or 
| reckee (wo. Tables of brglen wh al 
I =d - - PE 


_ 


o net” 
\ Wo, F ' 
NPY * 
| _ 
"ge Wh... IN : 25 
KY - \ x . - b- - 
My - $f Ree Va Ot | A $ F 
Ir \ ” x 4 IE I [2 YETI : 
EOB TES Toa Vags - b ts ARE op VS I I RIOT IS Ben <7 ot 
«PS EF”. Bog W7,7 Pals, . 
[ g EE - 


: blicty wants you + word } 
at call the ſecond Cask ;*rhien 
11s thus, ef 
'Diameter ar the bung of the 


--xhe fieſt Cask (which is: | 


Nye: Seale or Table, gives a 5th | 
4 which, you mult keep. -- 
«.Fben, * 

As the! whole Coment of the firſt Cak!” 
3s tothe whole Content of che ſecond 
$9 the fit Nuinber- ke 'r, to the Noms | 
ber of Gallons the V: | wants'of be- 

ing'foll, at'ſo many'inches | 

Ex 


Tn of a Canary-Pipe i 1n che fame _ 
ons my ra 72046) and ner 9 LEI 


d nar a half, 


pe by meaſuring at 12.14 | 
us you have. an accaunt of the two 
nick wayes,ta diſcover the wants 
| and geady, and 

Bop 


*£ 


i5 


T9 037]; 
I9 oI5 


| 


2511 


% - A 

+ 5 

; oY” 
" E ec 4 
. - 
$ 


- 


x8 4 


4 


a 
7 
My 


pe 


% 


O 
(0) 
3 


< 


i9 
20- 
XL 


9 | #8 2 5 


ol't2 2 


þ 


| 059 | 
ad | 
© - 

$ 


15” 
[354 
60 

46" 


- 
”% 
£ 
oy” 
Fe 
O 


< £ 

Cx 
B- "Þ * 
O's 


#6 
*& 


4 


* 


L 


* 


: 
' —_ 


| 1 
1 


* 


'10 


EP. 

VE a 

5: 
* ” » 
BA 


—y 
IL 


Rs 
23 
T4. 


» 


« n= 
*%» 8 
LES 


4 


EEE 


vv of 
V WS. 
&@ Www wh''e 


— 


N- 


| 


« 


” 


0136 x $0 


+ ——_—_—_ 7 as Kd 


SS SY 


| 


37 2 29 | 
37. 6'54 
38 ; 2 39 
"38 386 64 64. 
39. 3.70. 
39 6 09. 
49 T '$. 


£45 


41 3 ''65 
41,06 77 
0443 I 43] 
42 4.90 
42.6 7 
43 9 64 
| um———__—_ 
43-.2- To 
43. T9 
14 $a 
14926 $74 


43 7 52 


- W-.-* 


by R w, 
- 


rate of 'Ineroft | er 


ompaſſes from x00 tathe! 
322 Þ- "5 + : " "4 , TH 


Fe 


\ way from 124(« 


4; 4 % hi : 


Yep bom 


ere be 


phe Ak L +l 


Wh - 


13 NO 21113,4 INI M63 32 £43: 
* 


» IST-1 & ++ 00? "Ext. bisl £ Ik. 


"A. 


< 


++ TH. as WP Wn res DS) 
oe EN Ig TO x. 4 IC, 
TO OE Op As " = EG, $2ns 
ts vw, 
4 


| *to okrimbedice yok 
[ Neverteay ii 4 WONG Prin- 
4©-XO, years 
gy oe Thar in doing this,, yow ought to 
be very preciſe, in taking the firſt Excenc 
*. from FBS to 206 z 'biit tb/cure thi uncer- 
tain f rhertol, you have this very good I@- 


6 £ 
7 


- 
% 


medy? IF you haves Diagorul ale, equal 


fx {Hr 
o to = 


& 
A Ld 


_—_— oth 4 
ax dyemtiagd ayp tine to. 
Few I. ready 


* Alovepts be Is proſenchy wo? & rat 
proeponmndeds 


5 Multiply ly 025 3 WY ogarithm 'of 
- | 206 by FT, : . Refi and laid 
+ {the c drelilg we way” from 2 57 ſhall reach fe 


4: "For N "Thatthe ns '6f "Lines is the 
| Scale of equal” parts, that makes che Litie 
of lumbers, Le be wn of 

£ K 166, taken 

"I =bice, is 6 nent to'fo hack iechiths "ard 

4c aſcquently more exa&t, becauſe of he dif- 

- | Feulry of taking'the xo, 22, of x5rh part 

F#* arry Nolidbet wharſoever ; : "aid erp 


- {*P 
162.47 
"Thar A much as you err in os 


|*Þe 10, 22, orty, or to fo much gr 
(ſt which may be confidetable in this. 


$i... Problem IV. 75 

"A jearly, Rent, or Annuity being orb; 
cerrqrs number of years, to fund what the 

. Arredrs thereof will eponnt unto, a= 
cord; ng. to #9], rate propomnded. | | 


8 Slog, - Ay find 'out'the Principal- 
: 1Yoney, anſwers to the Rent, of An- 
Þ vuity in queſtion; Ys find the ſum = 

" "00 


* 
t . 


Sappole' a Sams We _ Hoa is L 
- Taree ory d yer judgjng his Tennant. hos F 1 
is conreng to take ok I 
ons in OS fourth year, .) whuch 
. paid eyer year or Fees quarres of the Þ 
year 3 and ſuppoſe the Rent be 30 l: per ap. | - 
wm, and. the rate. pros, frees j © 
earaunce, | Bp er cent. : 
Fuſt, tq Is the Principal f for. x0 L. . 
| MYNMIS, *at-the. xare of $ {. per cont. . 


Af. $1. e:100 for us, Ps whe what th 


ſhall 102, MEE The Anfwer will be'1253 Þ 

For 'che Extenc. am 8 ro. x00, ſhall rea& F 
from 10, rhe ſame way, to "125 ; * thedly þ 
the 2d Problem of this Chapter, 125 /. for} 
born fox one ® will po io, 679% 4 
* whichis 707. 0.5,.0 4. fromw hy - ” 
*you NA r25 1. there 4 arhp 451. my 
© Arrears. for 101. a forbora four & 
years, at the rate per cent. i 
 Butif you would San Es profit of chele Þ'e 
 Arrcarages, ſuppoling 2.{.—30 5. the qa | 
part of x0 /. per anzwms to be paid quarterly; |; 

. and to coync Uſe upon Uic at the rate ww ; 


? "3 


oY fad, aw (8 he Principal and 
1-7 A ea evo he 1 1721:10 s. For if you mul. 
Yr ph -o086, the. log; &f Y04L the Intereſt 
» las Principal of 061. fora. quarter of a 
year by 16, the quarcers in-four years, it 
Fo be 1376; which Number taken. from ' 
the Line of Lines, and laid from 120,00 - 

. of Numbers,:thall reach.to x9 x 2, 
| ba IOsS. being 30's. more than-the I 
x | mer ſum, when 3 01. the Principal 15 ta- 
kearay the reſi Arrcares is 46 110 5. 


pt 4 you turn the” diftance on the News 
"4 ters berween T00#nd 102, 16 times from 
3 oo, which you may help thus z turn firſt 
; $4tir es, then* take chem 4-cimes infne Ex- 
et F ihtit, and cur” 3rimes more, and you will 
3} 3 at 271: :, the Anſwer required, 


Problem V. 


[8 »” yearly Rent, or Annuity proponuded, to 
"F Fc Tos the worth thereof un YOu Har, » 


No voy at any rats whatſoever. 


# oi Firſt by the 4th Problem, find "the At 

| [tears thar ſhall be due at cheendof the 

k and ar therate pr 2:4 enyroer -' then by 

} | itt « 3d Probleni; find what thoſe Arrears 
| | Ro in-rcady money, which ſhall be 
h of the Annuity,or Rent required, 

Y 3 Tma_e 


| Nba Hoke or ; Lend Ts | b 
: T24. per dun, and there 1s 16 years} 
yet 10.come; ' which Licoſe a man would} 
buy, provided be may lay out bis money te + 
gain after therate of 20.1, ptr gin 7 thi! } 
queſfias 6 FH bat i itnerth 2 ir} 


yr? 
Firſt, by the laſt, if x01. haye 599: for; | 
hys fo ſhall x2? che Anſwer. Þ 


is120 3 Then by apa the of the F 


ſecond, forborn x6 y 


which fg, ta caking 120 |. the Mover Urs 
remains 43x the Arrears, Thepb7.h etl 


Y Problem find what 43x dye 16 a FP 
come, 1s worth in ready TS: > | 
s Anſwer will be at 10 in the x00, 9zh. 


145. ; 

0 berein obſerve, That if there be aby 4 
ore a pes We FE, before ; ! + 
may be injoyed z then Ne e to lindthe } . 
worth of '4311. after ſo many years mone; | |, 
8s lappole gs be 5. years | bogs ths Amr Þ 
begin z. then, find the w th. of ($35, 484 
boxa 21 years, Which wire beg 645; + 2? 


- Sg ; ? MF. £5 
by, lt. Ba "OY CY «4 


$- = ies Ms EE 


[$016 i 
' Jearsto continue,” -thick: 


Oo, 

Iny "known | lat. leafuire 
and find by y tie laff,- nary 7 that in 
Trady 1 money, thew rhis . = IM holds p7? 


Ha # 


F w As the yalye found, {P50 the Kinds 


| $o Son the fun ſum of monity robe. jprovell te to 
6M RY rnd v8 25 2 


& 2 3962765 637 £2 


mel x6 wi gpwit 
gain Pool, Pak ti 


rye wks ny 

roles {x0' pe ab 4 
qnidyt 

Probledk Find, Thas/F3 |. 

| F +4) 1 1a 2 To qd un 


. ty» I 119 edifp- ' ELL 
i-rlo al 149" C3 
[cs frompy1. 


wheat ——_ 


edge 
[== nn 


HM 0M 4 10 
0" Problem 4 


$6: hl \ 
1 " RE I#-D *” 
: n LES Daor En eo 
Way vi. 5 4 , 5 a: v 
To es S ", PS 54 " j. 


in Ernie i ll 
Fouls, isbythe —_ goof nlp. Para 
Feeefiinple is .uſually vallued at, 29 year 

/ Led, at I5 or16 
> and good, firong,and new 


les, at 12, Þ OT 362 years Purchaſe 
arm. of Sq 


fin in wor abide Sb inabe 199per a 
— of the ; for 


Ver; $,9,0r x0 in the xc 
FASESX ods The realm 


Tc bic-rene = Tons phy like; 
"Rent is uſually various, according .to - 
and ime who ws 
chaſe ſhall happen 'to'be )' then ro'find 

| te quantity of the hal Purchaſe, 


S487, 
As 1, <0\20,18,15,x444x2; 20, or 8, the 
munber of years Purchaſe, for Fee-. 


fimple, or "co 


\ 


Pot Leafes of 60; $0; 49,07 39. years, 


5 or 2xyearss © 
So'is the yeathy Rear tothe whole value, 


Exanyle. 

A Parcel of. Land. worth 1 x01. per 

* Fre-fimple,,, yalued at 20 years P x 
will amount ©o 200 © oa PA 


The; Extent = 1H p20, will aSite 
| ſame way: from 10 ta200, the whole pri 
| +9 yearn Parcal, IL IOG pet 


reno! Tas) 


- 


ke” aro OY 


ff Pa ths 
1 »% 


» Ay : ou f oe 


WD oe 


£ EETRg in, K, 


bo -o _ __ F 'F 
3. 2 Þe6 the _ ; 
diet BH that (hall * 
ber of Men in : Rank amd. 
7ere | order | 


R. 


266r of 790- is on 


here 1s not confider- 


Problem IL 


» 


- 


| + F$1- 7 i ner &R \,- 

©of 2 o-olnep? 

"oktas w | A dau AY 
ng mtr of of Souldiers 3 


order them znto mn dawble proened, 
r hn & oith. 77] Ks 9 MEWNE 


\ 


(pa uare-toot of half te 
ber eur che"Narh 
'S, Pe, «v4 ghe denble he Nuhnber jo 


+ off for Examp es ar h 
Wd '4 2603, mere lia be placed the All, 
2603, 18 39x 3. Whole Sqvargy F 

of 6th pls 36s he Ihe number 


and 72 che double ter 5th ; 
: Fryonn CIpLY 


; Bonde Mors TY 4Vimst * 
Rank, ai Fil. "2 03 Hr 


| "Find nr of. a 4th TE % he 


| d that ſhall bg,che 
Nani ble bag 4 itnes fo many'the 
EEE. $0 


od _ —— 


wy 


4 7 4 , _ ; > 
old oo * *% "% 4 " « +» L% 


£ by, 3 PEEL Probltty Iv v4 od } 


with their Diſtance ont fiots anc- 
her.in Rank, and File, to order'1 
Img.a Square Bactel of Ground. . . 


AF fiphate recite 3660] 


* 


ite ds, > foot ncer in File, and 
_—C_ whereon ogy 


= Coma from' 7 foot, che di” 


nga | Ne applicd | the * 


_—_ 35-73 t 4s "35, the Nadbet 
Men to be placed in File, 
'Thex, 


- If you divide 3005, Tie 
On he Quor _ DN Wwns £ 
| yer 
ground co ſand i in, 7. - 1 qus | 


"fi 
o© 


l ſo is 3000, to | 
As 74 to3; fois 3000,t tf rh 


X Square-roX is Les j' / . hed A 
A $977, (03: ;, Is 3009, £08 84. -: 
aAng3u Ys 


TV 14:1 


"Any Nittober of Souldigrrbiing gittn, to- | 
me 


TE. of waz 


on 


"File; to 3 foot," the diſtance jn; 


M607 = 


Sh ITY Rank 1 ag 


4 ding to the 1 ratio of any two uwvbers 
4 Hook. - $0151301 + 
r ph Sx * 

& This Queſica 3 5 gll;oot with he for- 
| MEE? mall rg ay a 
Fr | = or r the d ce 1 
' y xt: k He .the, Ai | 

Oe ” 


and File. » As 7 3s ro Os 
dP tbley, char the Mei in 
AAR: be tir Proportion on 3þ Ujeti 
| Fis aS9 is60 5. 
b -: Say the ; 
 " AgFthe Extent from 5, toogs 
Sois 3000, to 5400, whole Square-root 
is 73 2, the Numbers of Men un Rank. 
Then, 


7? «+ a —- 


[ Aa 4 —— 


4 Pikes, as to ok ae the main Sqitabts 
with 6 Ranks of 
et: How mary 


" Bat ah the Eint of 
E BY 434 #4 KEOY 42 
"2ITH'a 

L460 


a al 


4 


ven? 254g 

nerers of *C | 
A 2 yon the Lin of Nba, 
'-h one 'Line ;to ome or from © £ 
Gide to the other bdss, þ GO RING 


CON 


q41- 


Pac: k ; | Thi % 
| * G Dy 
e 


a Pl. fy As Vke Solids, are ei w 2cripled 

'F Proportion to their anfwerable fdey the' - 
| 'C aubeaof- their fides arc pwoportionaſburo 

nother g-therefore, to, work theſe | 

Bong -by the Line-of: Nuinbers; doch 3:1... 
F_. When the two-given terms, . of like denjos; 

{ Wntion 5 in the Queſtion, are. of Sides, 

*F Lines; or- Diameters, 5 thea':the Extenc'-of 
TH ie Compaſics, on the Line- cf Numbers, 

s "in Pm-one fide-to the other, that is; fromthe' 

$ 0” ie, whele Cube or Sohdiry-is allo (given; 

9 the + na . the ſame Extent; turned three 

G: ih F times; from the given Cube, qr Sohdicy, ſhall 

| tt ach ro. he inquired Di Gen 


ws 1 for Examp re 

$3 If a kde of . Cube, be wr I2 inches; 
"contain i Sofidicy x728 tube inches ; How 
"| many inches 13 there in_ a Cube, whoſe fide 
| '| k 8 1nches.? | The Extent from 12 to $8, b&= 
0g-turned chree times: from 1728, ſhall 
tdFXx2, the Kellie Tequired of. the 

4 whole fide is 8 inches . every way, * 


T's5 GL. Again, 


| 


= Hen} ihe comrary.” > 

. ſatin ws rerms of. thelane denoni. 
nation, are C then divide * 
<2. che ſpace on th Line of Num _. berween' 
- - trhetwo Solidities, into three eq SY 
_ pr in way, os q 
= Queſtion -dothrequire, either incvea- | 
 - fogor denn duniniſhing, from the given Side" of | 
x Line, and ir hall tvath to' the wqview'J 
_—__ pr or Line. 
b- | Example. 

 TE- 1728, be the Cube of 12, the Roordr,. 
fide ;; what ſhall be the Root or fideof 864, } 
the half of 2728, - being half a -foot if - 
Timber > The Extent berween x728, and | 
= $64, being divided itito three parts, atd 
be... that third-part, laid decreafing from 12, | 
fhall reach to'955ax; the fideor root requi- 
8 red of half a foot of Timber, though no. 
exacly, yet very ittar, 

Again for anorber Example, 

IF an Iron Buller, of 6 inches Diameter» 
po. 30 pound; what ſhall « Buller of | 
Diameter weigh > The Extent from : 


4 ro 7, ſhall reach ,” being mod the 
Une, 00 47-7, 
Apazn, 


if » Ship, whoſe Banheni 15 300 Tun, be: 
7 


Ws 


* hs; = "2 ; % 
- * 


þ ts 
« l n 
£% 21] E x » Wi 4 Goat 


f ber = 7 75 and and 200, turned pins rimes L J 
"= WP: @,7TF Thur: I 
o wy a Bhipof 29 oor nd Pg the E, 
: | beam; be 300 Tun Burthen, wharſhall a b 
4} Ship of: 713: Tito burchen. be? The third _ 2 
= Ph: the diſtance berween 300 and 7x3z -— 

2 reach from 29:5 49 39-359 its ny - 
+ ure ar: the beam 


« 14 a aShj h Hog FM i3 Focia la 
1 $ of 713 Tun be 1a hold ? 
Vets pier beret Hs go and-713, thall 
"from x3 foot, to 17-35,..che Feet | 
| Ja the Held of a Ship of 7 Toa: 2 
1 I&.you-have atreble Line, then you-may 
: fave the dividing, by taking from the lixcles | 
Li ing, and meaſuringo on the great-Line, and 
- the contrary, as the nature of = art 
| Or require. 


Kaos gong þ 2 twelve "I ' 
and Points, che Line m.ay-be made to. ſpeak, 

Kevin and ſo made more fic for any 

" Mans more particular occalions, 


a, my 
4 Es” 
” > - N £2 
, A ES. 
F Y >. 
, £ {+ Rd 
2 ri <8 
- ; " 8c ' 
d \ - 
_w _ Fo 
_” e* - 
LO” Z 
£ 


"Y 


= 


Wo”, 
2m 


—_ 4 1 ge C - 
; Foot a. ruly 14:4 > 24, Ns T) 
ar ET, 6 JaYey "® "xd. % 4 "A r C07 SNEY* = hs 5 
” &: : - '%”. 8 wy #,;* 


$117 I91 [3 $951453 F093. 


En RE ns F; 
4 gs 5 Ee. FE. TT 
x Ce" cre 2 
42. Pay. 


F 
W's 


1's Bhs ret 4 -; 


.-*  We- 200" > IEG 
2 35 3 oh © os < p OY - Ny es 
W - dS 


v F too ern BE 2" 9 , 
ho as hes » 
= er SY > Is 6 p 
< « 
ro , 


4 iO +234 £: FF 4 Þ ji. 
. B0I'N RF MET; 


wept of the by ry ts Þ 
fp , 7 ables, of the Artt- 
Numbers: Sines, and: Tan- 
FEATS thnud ant 00% 2d nant: 

| 4 I "So pry T4 lt 


BY 4 == {/ Sv 4 14 


”; 


4 ory PR ns Fry W 
Iaze that had ather nay the Ta ny '( 
Logarithms, frog i 2nce theſe java ; l ; 
7; _ _ on The. Reſet rk L 
a firy r6P the truth 'of their 

' for whdfe ſakes Re ded theſe foll 
plainPreceprs, w wichour nb P 


a "4 3X 


by SP A 


3. To waleiphy che anda dylan : 


= Setthe Logarithm of the Multipticator 
and Multi licand, rightunder one another, | 
and add them togkthb , and the un the | 
Logarithm of the Product. 


:23 To divide ohe Nmnber by another, 


*Serdown firſt dic Logarithm of. theDi- Þ 
wider, and thin rightunder i ic the 
rithm of the Diviloe,” and then ſub & 
She] of the Divzlox, from: the log, of the 
V LE Dividend, 


Fane © Bug OF: = = - 
So w_ a 4, Y ; I 
7 OY "a—— a AO Sac 


= 


Sr S 
Ls, FE. 4 


; pn, RT ent! 16. if ; " 4 
4 . © as ofa Ra rt IE SE Dn Ys C9 64 EG > 3 Fees ws . . c. "PF 4 

tn OA wig AI ie le, FAO» 3 IX of > A 3 SP eos $40 a I Ka A art DE, 7 ns I: 

A dy ae 0 oat CO AER ae; Ss » Se. ICS RE uf EPR oe EEE ON on , 
—- ens bf 1 6 oe ON b, £7 $7" +0 ET OE x ts "adi; GI w LETS - CY, IE 

PONY re ; - 5 Me Ts = y F - Ly . 
SES. 2h we '# by 472 ALIASES >. YL, pp $ - 
.5 ET ” + 
4 g A - 


WR rk 72 
| % A 
5 


<f EE 
Dividend, and x Temainder is the Log of RY 
Ki Qotienrnequred: Te.” 

- To find the  Squarecroot of a Nuwher. 


8 "Half the Logarithm of, the Number gi. 
; re, is the whole Logariim ah the "Pe 
Th ”_— oF 1t,: 534157 


cl To 020 the Colter f [F 
Number,” 


bf | One third part of the” Logarithm of TR 

jp pi en;Number, is the full Logarichm of 2 

þC bbitk-tooc of the given. Number, 

 tird of 24313637; z hepearithe of 27 is 

1 "0-4771212, the Log. F3, the : Cube-roor 

=> 27, required, pol 7 

_ it LY " _ ; 
g: Fog. Ta work the Ryleef Three direft, or 

b 2; f three Numbers LVew,. ro find 4 =_ by W 

the Logerithms. if 

; Set, down the-Logarichms of the 1, 2 3 

| Saber one. right over another; t b 1% 

2' dd the logarithms of the ſecond and third: = 
"ragerher and from'theſum, ſubſtrat'the 7 

| logarithms of rhe firſt, and the remainders 


- [is thie logarichms of the 4th required. 
; ix 2 L 3 6. When . 


—_ n—_ we” TY s " "7 
- __— "=—_ RD 
4 x T4 - Fe y=—— g F 
» 4 p : ef £0 
% RT. - 
Y £2 I 


r. When un common Arithwetck, the. 
Cond terms is divided wy the firſt, « 
x d by the Quot « 


»þ and take the dif- 
«of the thixd, and the ; 
the 4th term res -! 


"A 


4 . 


8 Between two extream Newbere, fo 
4 004% Proportional. 
- Add the logarithms of the WA extream” 
wee w as ſum IS the . 


a? 


F When Radius is the fofs term- __— 
| ; Ade the Logarithass- of .ch2 ſccond | and bo 

ehird terms together; and Radius, -or a \ 

' une 40 the firſt place, taken from che J 
| ſum, there ſhall remain the logarithm 4 
'F- of the qth rerm Legs, ; Ln EO 
E "tp the 5th Pune?” ofa nad. 2 '<M 


£5 When Radinti'is in tho Seine om, 
or term. < 


1 b. ff 2" the firſt term, ( and ſecond vircually) 


"= 

J - 
} 

} 


bf taken from the third, cutting off aunte  _ A 
F in che firſt place for Radius, is the 3 
4 cerm, * 3 


3; When Radius © 32 the third efece. _ 
"Then ſubſtra& the Jogarichm of the ſecond - 
texm, from the log. of the firſt rerm, BE 
cutting off a ynjte for Radius, and the -* = 
remainder is the 4cheerm. 2, Ss” A 


% # 


74 


.4+4# Rading be none of thy three terms, 3 : 
© Then add the. Logarithms of the ſecond * 4 


and chird germs 3 and from the ſum, 
Z (ub- 


2» Y 


gardi 1s x0 be Fg roche Index., - or, Char- | 


3:5932361, the. Ws Sha of 3920 is 3, 
' 3929, which « conliſts of 4 figures. F eo, 


' "thefirſt term, tandchie logaric ws ofiFhs 3.0 
ſecond and thixdterm, : and add, all to- }} * 
gether,” _ engOT adius, i. 
Noche (qi emnm; $roue b: 


I0, When the Numkes: is not..to be - © / 
foundin che Canon of Logarithms of Kun. "7 
bers Sities, or: Tarigantsz rake: qhe next, | 
neareſt, or for more gxa6ctueſs uſe che) be = 


* Though Numbers. Fe Sifies ; E. bs 
Not and Fangents are uſed SO as ns 
work is all one, as with Sines and a Tay. F-- 
as to. the Precept i in working. ty 


12; waſting the Logarithms, great re- | * 


rateriflick,to.rule 19.the Number "of places; *; of 
the. CharaRteriſti Ek; ing one. unite les # : 
than the Number, of laces, to. expreſs that}. | 
Number. thus the CharaQteriſtick of | 


umber of placts 1 in 


being one leſs. than the 


CHAP, 


heal ods. 20 lai 2 ATI 
L ASH Al XV TY 2m 
+ The E of "the Triang ET wth 
: rant, mn Gem.” add 2 
WE. ſtronomy. _— 1 
F 8 SEL. 
N The Radius of a Cirtles or Lint being gi- 
| I ven, to find readily, any requir reds, mes 
"LN | Fa. or Secants or Chord, fo- that = 
<0 R Id. Wy | & 25:1 " "np "I 


- 4nd feſt to des ue by the Quadtenl- iBy 242 Y 
RN rhe . fide. 7 £5d 11 er" "10 
'F*Icſt, If your Radius happen to ul e, x <4 1521 
*L qual to the. greater :Scale-/of (Ali ' >» 
| tudes or ) -Sines,7 ſuing from the Center, Sines. 
-then the meaſure: of» any degree | or mi= | 
Enuite, from the Center toward the head, 
| ſhall be. the \Sine,' che; mealuxe. from the 
{ Center-poine.ac-6ojo, ;on-thedegrees, to 
| 6a and minyir xcquired,: ſhall oy 
4 y E:” 


: 


Ws oo hirean ndex,' ep fur pan nn} 
——_— eo and ſer the Bead, when the Þ. 
--- Thred 3s drawn fircight,' to the Center at. |. 
” .. 6o[o on the degrees or Tangents, or to. 
{ Chord, the Sincof 90; thenif you lay che Thred 
EO to any Number of degrees . and minuits, | 


Y counted from 90, and there keep it; they 

> _ _ theexcent fromtheSine af |90,to the Bead; 

E: . ſhall betheChord of the Anglethe Thred-. F 
1s laid to, ro che.Radius at the: greater, | 

Scale of Sines, ifluing from the Center... ; 

Bur if this happen to be too large, ta | | b 

+ che other leſſer lhe of $ines, iflaing up-. 

$ 3D ' wards from the Center, being about one © 

..-.  thirdpartof:theother, hath firſt ic ſelf- for þ 

| Sine - Sinesz ſecondly, the degrees on the looſe: ? 

3 Tanrene, \picce tor Tangeuts, counring from the Cens | 

” xerat 60F indy, the meaſure fromthe 

A |: Secants, Tangent , to the Center, for a Secanty 

E I  fourthly ,' «the Bead and Thred, fory | 1 
b-.” 6G as before; all ax once" to "one Ra | 

dius, clcarly and diftin&ly, - wichout any. F 

I, to 25 degrees of the Tangent, 'Y b 

F « 

-x 

. 


1 
'' 
1 
« 


or 
Bur any other Radius be given, then | 
they will not'be had {o readily altogether 
buc wing in/ arder one after agother, _ 


Ix) 


vo Take he Rats eta yoo Comput 
y {er one foot in-yo, with the other lay 
| Þ Thred tothe neareſt diftance, and A 
| 5 / mn Sat ; then:rake the neareſEQiftance from 
kie-Sine of ayAtk or Angle you; would 
we, and; that ſhall be the dinoof; the A 
: | ap yrmckin iredro'che giren Ridius;” : 
FT 7,-Buc © by theSeQorHide work thus, "ky 
$ ing-near alike; fic; the: given' Radius in the my 
7 |. Parallel-fane of 90 & 90 z*rhen take ourſode. - 
"4 the Parallel>ſipe;; of hs bile or-Angle F© Sine: 
pgtired, and yan hayeyourdefire;”' >: "2 
. 2. Alſothe SeQor being- ſo:ie, if you Tangent. «2 
1 | take out | any Parallel Tangent. undet”; 455 2 
F [you _ ſhonelbies the roggerneoott 1:16 gy 4 
3 3. Allo, if you would have any Tangent Tan.to 7h 
ng; az>the Setor-{tarils,'rake out 3 
parallel Tangent theveof, nicht 
ub E ach part of the Tangent required to 
i e ſame Radius, and is to be turned 4. 
| Limes for that greater Radius, " 
| 4. Alfo, if you- want'a Secane under Secante 4% 
A " Go o degrees 3 at the ſame Radius 'rake' out " 
"che p arallel Sa of the Ark or Angle re«.. 
= and-thac ſhall be the half r of. 


required 3 for nore;' the: bryn 
one degree is more than Radius; js Wy 


- 


TEE you may ol ſee. 
_ By the 8 Wn &:Art1 
the Ede T; 

+ aritme yow thayido 
b5ne<"o LE -206 hn ug nin ak or lire.) 

. iS000 parts, youmay bytheny find | 
; bow-:many:of them parts will geo wh 

e Sine,>THngent, -or 'zoUny:Num-” | 
be of deprees aud minuts;' ' As rhweg” 

: Take the: diſtance fromthe Sine of 90; 
z "Yemrche Aruficial Sines, to the Sine'of any 
CD SRKET 27 ns andeninwr_requiredgi'and. ſet the 
"—_ fame diſtande;/tbe ſameway,trom-x0! on the - 
Bana: us Lins of Numbers, teading ww! ns/aScale of | 
crab ſhall'be the Nacunil | 


+4 


eShAPTE 9% WHg9v41 5 
If mes lay: *$quare to the's Sine given, on. 
the” Nuinbers, - Ie-auts are ras Sine r65 


quited.. 2 JOONULY 

; : Example. , £41 -if 

Right raſkah Artificial Sine: of--30; 
- or the Line-of Numbers, you find. 5000, 
_ Which'isthe:Natural Nuriber thereof. 5 
»- Butt, if you -amcaſure this diſtance from 
"3D in the-Lane of: Lines,:- a will give the 
. rithmak Sive thereof, viz.:6989 7.”; 
angenr. $ «And che like 'for'the Tangent. allo, under | 
"REY 45> in the ſame manner. 


Fs 


v hr LCs Ns, 6 mo from pOgh ; 

a the. Angle, xequire Scar 
from, 45,1t0,the.corT 
ER jy extent, Jaid, he gonn 
1X14: Ng 2: thews how _ 

: 6 diufies, and alſo how, much above _ 
46 las, you mult have ©uwpke;up, Fe / 
| Natural Tangent, iox Secant. OBRTYS 2 8 
Numbers. :oclp00.05 30143 a 
Example. 7 


ly 4 
þ5 bes 
_w, 


| + The wes” of 77; Zhu Tan- | "2N 
- gent x6 minute Ing NnEa Artifi cial-  - 
- | 17 17 Es 5 $56; + ; Pike er ris, ij 
'1 pmb er  Thereof :., and chis dift Lance, mea £2 I 
ſured « On che. Line. ot. Lin Gs INSW WE 1 
Pres: POVE Sorin, I9.1973 NR che 
mal Tangengot. 13-7: 36».OL, | 


I PEE Sn in 7 i | | 5 3 
the > 


jereby you, might ſee, che fc 
Lines, and the' making of "the, menc/ 
[with its greac. converuence in, Fhoger 
yance of 'the, Vork: on- bath; | 5 and the 
i als rign, the; 
#$* ials allo. her 
dw e truth of your ] T ou 2ay 
an equ lateral Triangle, whether you ' 
Po e greater or the feſſer nes 3 For the 
meaſure 


ily prove. 


IE ap = T 
allo to- rangenit of |, 
The etal a 


he 
Hour Moron pr! -the Lines for 
Fines and'Lines, -is to the Tarlgent 


twice 30 on that get 


© to. 
Ne ter rand being rarned t 


Re 

mo on the ool-plect+- Allo, the 

romdink cw of 45, turned twice 
-picce, ſhall reach ro 
the Natural Nuribers: 


"he "Fat repliin 
neral and Parallel, aol ro 


ÞF* in Sint 214 iy Pry Angle gow U 
find th naked a> 


F- Etuete Sine between yout Comj aſe werent. 
F and ſerting one f6ot of the Com in ns | 
- F the given Sine; and with the other Point © 
- F hy thie Thired to the neareſt-diftance, aud 

F there keep itz then the near#-diftance 

' | fromthe Sine of 90 to the Thred, ſhalt be 
| Th ie Radius required. : 
© Make the given Sine a Parallel Sine, aid SeFors 
- Þ chea take our the Parallel Radius, and you 
| : b e your defire. 

j'T a Artificial Sines and Tangents, arenoC 

7 Fhroper for this. work; further: chen to give 
© Mal Number thereof; 'as before ;. 

4 ; t Dr I ſhall only add the uſe of them be 
- | when tic is convenienc in the fit waa RL 


' Uſe IT, 
* The —_ or any knows Sine being g1- 


;|  veny to find the quaniity of $--£ ocher 
NF *nkwown Sing, to and a3, ; 


F 


4 
A 
#..-wd 


i * Take the Radius, Or known Line giver, Qu 


NJ... 


LES. 
"3 Fe 
>, 
—_ 
# yr" _ » x RE 
® _—_ 
- —62\, "1 
f þ LET WR.” * 
an2> i oh HB - T>7 
o OPS * Wor 2 * 
Ma 2 DE TY 6 ied a 3 Te 
. ” s . EO ODT BATFAE HR 9 3+; 
ww , ” ” - got OE OY a 4% od. 
ANTS v2 | l 


_ paſſes 
o Sines, 5 IS being, turne 7 ; 
. Holt, Fi Mis ou Die then |} 
the place where c be Comba ayes, ſhall 


L .. - betheSi \the,unknawn, Angle requir- I 
_ _ ed, OY or. known Sins): -- qi | | 
' Sefor. " Make the given Radius a-Parallel Radiug, | 
- or thegiven Sine..a = Siney inche anſwers 
| can f : Then, taking: the un; i}, 


Wt. Sine, erry: i It, parallelly. along. the] 


bt 

Tine of Sines till ir ſlay in bke parts, which | T's 

pan pur ſhall BREþeN UMETAtoT, £0 the- Sing! tf Ss 

too euibas! «;. 1 oth þ of 

Liſe nn i} - 

+. The Rodine hilnig given; tip the Sines das] T" 

= find: any Tangent: os. to o the: "it 

3 EY | Rady, : 1511-25. ut 413 Ba 

-Þ | | E1 

” Quadrant: "hike the Rs oe {.- 0 N 
and fet onePoint in the Sine complement | 

EE of the Tangent required, and lay the Thred F 11 

tothe ND ; [then che ND from. the Sine ; h 


of the Tangent required, to the 1p 
ſhall be the Tangent required : AndtheNDF 
from 99, to the Thred, _ bethe Secant 


© 
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#5 x a act - # , 
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* 


TC *Y 31.2, Pr= Leaks ee Seftry © 4 
þ Fine f the angent required; thenthe = n 
ot che inquired Ark or Angle ) ſhall 
$ ha Tangent required z and; = 90 ſhall 
F beche Secant REReR to that Radius, 


Uſe V; 


Any Tangent or. Secant' being gives; fo 
fnd-the anſwerable” Radins 5 avd then 


any other proportionable Tangent, or 


 Secant, by Sines only, +, 


| 'take ir between your Compaſſes, and .ſers 
$ ting oue foot in the Sine thereof, lay rhe 
Thred to:N D, then the = Co-fine thereof ; 
ſhall be Radius; | 
| But, if ic be a Secant, rake i it between 
þ your Compalles, and fer one foot alwayes 
. Fan 90, lay the Thred to the ND, then the 
\ | neareſt diſtance. from the Co-fine to the 
| Thred (or the = Co-fine ) ſhall be the 
' | Radius required. 
, Take the given Tangent, make it a = inSedor} 
þ Sine thereof; then the = Co-ſine there- x 
ba ſhall be Raduus, 


1 

E © 

© Firſt, if. ir be a Tangent that is given; MD Quets 
| 


1 3 E._Or,, If ut be a Secant given, then . ry 
| Takeithe given,Sccant,make ic a=in 99, I 
| 7. than 


n 
- d k 


# 
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4 
—Y 


"Then __ gotten Radin. ok Ute! 
(hewes how co come by any Tangent, or See 
cant, by the Sines —_ 


Re £5 
7 


Ule VI. 


.. To liy dewn any Chord, to any Radinn z, 
\.. Jeſs theutheSmeof 30 degrees. 


| Take the given Radius, ſet one Point in Þ 
the Sine of 30, lay the Thred co the ND: 
(and for your more ready fetting* ic again, |. 
note, what degree and minuit"the Thred Þ - 

| doch Ray ar, on-uhe degrees): and there Þ + 
Keep it. Then the ND from the Sine of 
half the Angle you would have, ſhall be p 
the Chord of the Angle required. | 

';Take the given Radius, and make ital- 
wayes2 == 1n 30, and 30 of. Sjnes.; rhe 
== Sine of Ae Chord, hall be rhe 
Chord required. 


Life VII. 
Th down any Chord tothe Radius 
bo bots Lam of Simes. F rh |; 


"Take the Radius berween your Comet 1 
A, ang ſering ane Pintin 99 of the fra, | 
L 


KEE Is 
| ors krop i * | 
Then taking the = ine of the kak re- 
Pei with it fet one Potur 1n the Linets 
F which you would draw the Angle, as fat 
© from the Center as the Radius is 3 then draw 
I | the Convexity of an Ark, and by chat Cons 
| yexity, and the Center, draw the Linefot 
- the Angle required. x 
JF: Example, 
+: Let AB be a Radiusof any lei un- 3 
|. der or equal to the whole Line of Sines : . x 
Take A B berween your Compaſſes, and * = 
$ fercingone Point in 90 3 lay the Thred to 
ND, then take ot the = Sine of 38, < 
| ny other Number you pleaſe, and ſetting 
{ one Paintin B, theend of the Radius from + 
| AcheCenter, and'trace the Ark DC, b 
Þ the Convexity of which Ark, draw the' ine 
; "AC torthe age ired, E 
* | "Takethe given Radins A B, niaky it a Sefors 
 =in v0, and vo of Sinks ; then take our 
= 38, and ferring one foot in B,” draw 
, | the Ark DC, and ..draw AC for the 
{ff Angfe fequired. 


Or ae work, thus ; 
"Take AB, the given Radius, ( havirig 


+ PndyeY BE) and maken@= uw 
As s © I 


ws. Cog TE .. 


Sz 


” Tike the = —=N ND, £om the ANT a | 
che Anzle required, and it ſhall, be. BE, 
the, Chord required go be found. 

8 ".  N#e, That the. ; Contrary work finds. 
Radu: 


ule VII. | ; 
EST few, or- Secants; zo prove it. y [ 


- Sefor a 5 \ Having drawn. the Ground-Line, A B,. : 
E: at the Point B, raiſe & Perpendiculer,as the "Si 
E- ine, BC extended. ; at length, then make Þ B 
- Nb, 'the Radius, a= Tangent 11 45 and 4 iy 
then rake .Out the..= Taugeac of che” Þ*> 
an Rn: :and. lay.ir from B,ro.C m Þ| & 
al: , anddraw the Line a "th 


SIS LW 


nth, 


_ the fins from. the fraall - me has pro- 
ceeds te 75» and turn that Extent 4 uns N 
from B; and ic thay giie the Pajuc regued N 
igtheT inc BC. 

Ule IX. 


I OE es 3, 


< IX 
8, . 
Ele i 7 . : 
A - =_ 
M0 


"UK Ix; h 

&c Frans or poi 417 Hogs by the 
ngent. 0 f. 4 F. euly. | 
| Firſt make a Geometrical Square, a: 
AB CD, /and ler Abe the Anguler Point : : 
3 of . making A B Radius; take AB a= 
I © Co-fine of the Angle you. would have, and 
| | hy the Thred to the neareſt diſtance, then 
| the ND from the right Sine of the Angle 
to the Thred, ſhall be the Re re- 


= 
Example. Y! 
-T make A-B Radius a—in' 50, . the:co4 

Bec of 49, then the = Sine of 40 ſhall b 
[BE. - | 
' | 4 eAgarr, | | 
8 If I make AD equal to AB, the = 
FeeSine of 30, viz. 605 and then rake ouq- 
$ the — Sine of 30, and lay ic from D- to F; 
Fic ſhall be an Angle of 60 from A B, or 30 
| « from D to F, 

3 But by the Seftor this is more caſte ; 

' For making A'B, or AD, the fide of che 
| Square Radius, lay off the — Tangents' of 
'  afy Angle unger_ 45 from B toward Cz 
| ' and thexom lements thereof above 45 trot 
I: D, coward C, calling 40, 5o ; & 39, 60 4 
| and 20, 70; .1o, 80, &c. 


43 
B.- 


7; take out We 3 any Tas e eg F 2 "4 T 
be by the Tangent to 45 ont c Sefter-file. A . 

*- Seglr. Take the given Radius, make it a =in the - Þ'# 
Ds. co-Tangent of the Tangent required ; then ** 
the = Tangent of 45, ſhall be the Tangenr F' 


required: 
Example. __ 
E I would have a Tangent to 80 degrees F* 
= take the giveg Radius, make it a = in 10, | ' 
bo the complement of 80z then the = Tan, | 


gent of 453 ſhall be: the Tangent of $0 res 'F- 
quired. S | 
But if your Radius be ſo big, that you Þ| 
cannot enter it, then take the half, ora, } - 
quarter of your Radius, and then =45 | * 


will be the half, or thequarter of the Tan» |} * 
: gent required. | b 
Uſe XI, 1 
" How to work Proportions, zu 5, pes alones 
by the Natural Sines. |, 
There are 4. Varieties in this Work, that 1 a 
clude all Proportions, viz ' 


_- 
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d | by 's.  Dhoachs Sine of 3 90. > buds apt terms, 

'$ — then the work, is thus; 

B 1 Þ Lay the Thred to the ſecond term, counts, 

io I bi on the degrees from the Head, toward Wat, Þ 

.F "the looſe-piece z : and count the third cerm SN ny # 
_ F onthe Line of Sines, from the Center down- +3 
'F wards; and taking the neareſt diftance £Y 

- F from thence to the Thred, and that diftance © »® 
#F meaſured from che. Center downwards, on 5M 
| .the Line of Sines, gives the 4th term re= 2 


| guired, N 


As Sineg'90, to. Sine 23-309 3 . = 
So is 30, 20 II-3I. -, 


- Take the Latteral ſecond term, niake i it Sefore 
| a= = Sine of go ; then take our the = third _ E- 
| term, and meaſuring it from the Center, it 'J.* 

F# gives the 4ch term required, -- 


2. When the Sine of 90 is the third term, . Nj 

| then work- thus ; "8 

Take the — Sine, of the ſecond term, Quay, 
fromthe Center downwards, and make it 
$ a —Sine in the firſt texay, laying the Thred 
to: ND: then on the degrees, the Thred 


I ſhall:give the 4th term required. 


Aa4g Example 


OC DER wy 
' As the Sine of 30, to. 23- 31; a 


# No. 
" 445 4x" 
«. "20 M49 ., 
i I.” ” þ% Lace 
6s » LL —H. «42 - 
2 
—— I : "5 RN 
J ©. 
F: 
\ 
> > 


$09 is the Sine of 90, to Sine of 52:56, | 


- But by the Seftor, 

”.  Sefor, Take the — Sine of the ſecond, make 
E. it a = Sine of the firſt term ; then cake out 
— = 90, and meaſure it from the Center, and 
Ek ic ſhall give the 4th term required. Example 
.f . as before, = 


3. Whenthe Radius, or Sine of 90, #1 

the ſecond place, work thus; 
Quadr/ Take — 90 from a leſſer Scale, as the 
- *- uppermoſt Sine above the Center, or the | 
Line of Righc-Aſceutions, or the Azimuthe- + 
_— Scale, or the like 5 and make ita. =1n the I 
w— Sine of the firſt, laying the Thred to N D, 
'2 then the —= third term, taken and meaſured | 


on the ſame Scale that, 90 was taken from, | l 
ſhall give che 4h term required, 4 
: Example, 
As — 90, onthe Line of Right-Aſceni 
on, isto =303 | 
So is = 20, to 43-12, meaſured. on the *. þ | 


ſame Line thar 90 was taken from, 


IA kts ns vs " \w&T 


= As — 30, to=90;: 

| +. $0 15 — 20, to = 43-I2-. 

F By carrying the Compaſſes till it fo ſtayes, 
© 25 that the foot turned abour, will bur juſt 
| touch the Thred, art the neareſt diftance. * 


| Or elſe thys, thirdly ; 
. By tranſpoſing the terms, when the third is 
| tor greater than the firſt : thus ; 
.. As the firſt, to the third 
-*, So1s theſecond term, to the 4th : 
| - Where the Radius being brought to the 


third place, it is wrought by the ſecond 
* + Rule, as before. 
| By the Seltor, | 
Take a ſmaller -— Sine of 90, make it 
hk a—in 30; then the = Sine of 20, taken 
| and meaſured on the ſmall Sine , gives 
43-12, as before. 


Again, 
As — 90, to= 305 
So 1s = 20, to — 43=IZe 


WY: F- 7 2. 3 # 
F g . Y or p- t ; - Or e Ee EC " work this = 
; $2 " : Heſe FJ J 5 Þ 
” 
; 


F ' 
" Again, 
' As — 30, (09035 

SO 1S —_ 20, to — 43-12: 


Laſil) 
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As — 20, to = = 30; J T 
$0 is = Radius, to —- 43-F2 z 3s ; bes Bn 
fore. | 


4- t#-ben Ralims is none of oy gwen 
E.- o . Ferms. 
| - Quadr. Then when the firſt 'rerm 1s =. Ha than 
© the ſecondandthird, work this 


Take the — ſecond term, Hi it a= | 

in the firſt, laying the Thred' to the ND; F'Y 
then the neareſt diftance, from the- hird $7 
term, to the Thred meaſured from che: 
. Center downward, give the 4th Sine res 


quired, 
Example. 
As 20, to 123 fois 18, to 10-50, jp 
By the Quadrant. - 
As — 12, to = 205 © _ 
So is = 18, to — I0-50, 5 


When only the ſecond term 1s greater” ac 
than the firſt, then tranſpoſe the cerms, and }} 
work as before: Or elſe uſe a double Ra- | d 
z ' dius, which is on this Inſtrument very ealt= " F & 
a ly done, having ſeveral Radiuſles, u 5 


"4:3 22M 
. 


bu IR ; 
TS Laſtly,” uſe a Parallel entrance, or anſwer 

FH acher, as before, which being carefully 
Eyrought, will do very well, 


By the Seftor. 


8 _ The ſame manner of work, is as before by 
the Quadrant, and the ſerring the Sectory 

i5all one to the laying the Thred, as will be 

Þ largely ſeen in all the following Propoſitions, 
wrought both by the Artificial and Natu- 
ral Lines, of Numbers, Sines, and Tangents, 

# 5 followeth, | 
BF Uſe XIE. 


; Having the day of the Month, or Suns 
place given, to find bis Declunation, 


Lay the Thred on the day of the Month By the 

-in the Kalender, and in the Line of de- Quadr. . * 
| prees, on the Moving-leg, you have his De- [us ; cup 
| Wan, either Northward,or Southward, RN 

according to the time of the year, counting © Bhs 
| from 60[o, toward the Head, for North — TH 
declination 3 or toward the End, tor South= 3 
' declinations 


WOW 3 the Art rficsal Sint and Tavgents 0% 

. the Edge of the Iuſirumm.” JF 
© Extend the Compaſſes from che Sine 'of: Þ* 
vo, to the Sine of 23 degrees 3x minuts,” Þ 
the Suns greateſt Declination : The ſame Ex= 
rent applied the ſame way, from the Sine of | 
the Suns place, or the Suns diftance from the - 
next EquinoQtial-point, ſhall cauſe the Mo- : 
ving-pornt to-fall, on the'fine of the Suns | 
declination 5 This being the'general way: of ' 
working. p 


PE Ee Os of 7: 
s 7 
4 


-\ 


2 Example. | 
3 The Extent from the fine of-'90, to the Þ 
3 fine of 23-37, ſhall reach from che fine of |} 
39, to 11 deg. 3I min. the Suns declinati- | 

on, in & Tarr 30 degrees from v Aries, || ft 

.  the' next Equinoctial-point, and from 60+ | P 
degrees, the Suns diſtance in 77 Gemini 60 Þ| © 

- + degrees, from Y 20 deg. 12 min. the Suns | 
declination then, This being the manner of | 
*- "| working by theſe Lines, by extending the |. 
Compaſles from the firſt to the ſecond 

term : I ſhall for the reſt wave this large 
xepctition of extending the Compaſles, and_ 

: \.. _ render it only thus by the words of che 
A . Cannon-general in all Books; 'L 


As Sine 90, to Sine 23-313 tg 
So is the Sinc of 30, to Sine 11-31. | 


BY £9 
« £ Ion 

5, + SES 

- + B57 


L tc __ by Ss FE 4, "3 


b.. She 1 hr 2 206 on the PT Quad. Gen. E 

Or > the Moveable-piece, counted from the #*7aly. 3 

| i: "Head toward the ad ; then count che Suns 

+ pl ace from the. next EquinaRial-point, on 
F che Line of .Sines from the Center down- 

Þ wards, and take the N D from thence to the 

'Thred ; chen this diſtance being meaſured 

| from the Center downwards, ſhall be the 

'F fine of the Suns declination, required for | 

F that diſtance, from the next EquinoRial- .': +» 

| oy ( by the 1. Rule aboveſaid ). wo 


W- 4 


By the Seflor, 


# Take — 23-31, from the Sines, make it- 
Fa=in the fine of 90; then*'the = fi line, of 
' the Suns diſtance from the nexr Equino&tial- 
point, ſhall be the — fine of the Sans de- 
clination3 Exawple as before ep the 1). -1 0 £29 


F#* Uk XIII. =_ 
.. The Suns Declination being given, to img —_ 

" bis true place or diſtance from '\ or - 
the two Equinottial Pornts. © - 


Lay the Thred to the Declination count- Quai 
, ed in the degrees from Goo, and in the Particus 
' Line of the Suus Pts 38 his true place re- #911» 
quired. 


*® 
Po 


Example. 


IF : hs #2 . . 
When the Suns Sckination is 12 i=l 
 grees Northward, the dayes increafing, chen b- 
the Sunwill be 31 deg- and 23 min, from F: 
wy, or. x deg. 23 man, in 'o, 1s true plc | Þ 
required; | }- 
ce.» As Sine of 23-31, the Suns eateſt 4 
"4 clination, - Sine of 90 ; ir 
*  $o Sine of 12-00; the Suns preſent des 
clination; to Sine of Suns diſtance front 
EO Y' OF 4 3J<RYs | 
- Which, by conſidering the time. of the. 
* : years £ gives his ttue place; . by looking on che 
E- ths and Line of Suns place on the Quas || 
= dra vr EINE EIN be 
Take the — Sine nt declings || tic 
= Gt Gm make it a= Sine 1n Fe greateſt de- of 
£ clination, laying the Thred roND; and Þ. 
on. the degrees the Thred ſhall give the Suns 
3 diſtance from”, or =, required, Example 
2. as before, 
A $eBer. Make — Sine of the given Suns declina- 
"+ tion, a == Sine in the Suns gtcatdt declina- 
tion, then = Sine of 90, ineaſured from the 
Center, is the = Sine of the Suns diſtance. 
from or 5;, required , or count 3o deg, 
for one fign, and the Center for the next E- 
quinoctiale 


= 


LY 


| b * The Suns ies, or Day Np the Maith, 
 , and £iearef Declination given; to find 


bis Aſcention from the ſame E- 
mint 


|| I the Thred to the da ay of the Month, Particular + 
| For place given, and in che Line of the Suns Quedr, © 
Right Aſcention, aw have his Rignt Aſcen- L 
. {| tion indegrees,or hours and minutes, coun. 3 
is 4 minuts for every degree, "2 

Example. : ? 

© On the 9th of April, near night, the Sun 

bring chen encring &, the Suns Right Aſcen= 

| Ftion will be x hour 52 min, or 28 degrees 
of Right Aſcention, diſtant from 1. 


- As the Sine 'of 90, ..to the Sine comple- anifciat 
ment of , the Suns greateſt declination S. & T: 
{ or CS. ) of 33-31, caunting back- 
.._ - wards from” 90, which will be che 
.- Sine of 66-297.) 
| / $0 is the Tangent of the Suns diftancy, 
| from the next EquinoGtial-pointz | to 
| - *the Tangencof the Suns Right Aſcen» 
'_ tion from the ſame Equinochal. tk 
: ake 


- 


— 


- 


lownwarc 


Bt + ing the — fine of A make it a = 
ER. - Bn of 90, laying theThred toND; andÞ 
| note what degfee and minuit it cuts, for this Þ 


3s fixed to thus Proportion 2 Then cake che F- 


Tangeur of the Suus diſtance from the next Þ 
Equino&ial- point, from the-Center at 60]o, [8 
on the degrees toward the End, and lay it Þ 


on the ines, from the Center downwards, 


' and note the Point where ut ſtayeth, for the ; 
N-D fram thence to the Thred, ſhall be the Þ- 


Tangent of -the Suns Right Aſcention. xe Þ + 


quired, 
; Aus That if the Suns diſtance from oo 


2:3 be above 45 degrees, then the Tan- 
behrs on the looſe-piece, are to be uſed in- 


Read of rhe Tangents on the moyeable- 
leg. 

Or, by Sines on thus 3 
- Or, Take — Sine ” the preſent Suns 


| dedination, makeit a = inthe Sine of the 


Suns greateſt declination, arid hy the Thred 
to N D; then take. — Co-fineof the Sens 


greateſt Ueclination, and make ita = in Co 


Jine of the Suns, preſent dedination , and 


ay. the Thred 0. D.,: and m the degr ces . 
#00 che Suns. Right Aſcencian, requl Q 


"þ 'Mak 7Z= Oo ET 24g g75-4 has _ 

i Sine of og a= fine of 96, then + Y 
£ »h = Tangenc of the' Suns diſtance from - "I | 
F , or. is the =Tangent of the Suns Ml 
Fight Aſcention from the fame Point of Y,, 
"or 5 aSat 3O from, It is 28 degrees, or 
L z hour and 52 minurs from Y 3 (neer),” + 


E | 3 Life xv. 

k. Þ. Heng the Suns Right Aſcentiong and  _ © 
+ 4 7 greateſt D:clination, to find the Angle 45 
, F of the Ecliptick, and Meridian, © - i 


| As Sine 90, to Site 23-3I3 ts TY 


Wh! Ta 


a as 
C if 


«| Lay the Thred to 23-30, * on wa 
 Þ the degrees fromthe Head; then coun the 
Co-fine of the Right Aſcention, from the E 
Center downward, or. the Sine from. 90 .. 
ipwards, and rake the ND from thenceto - | 
[the Thred, and meaſure it from the Cen- | 
ter,--and- ic ſhall reach to the Co-ſine of the - + 
| png required, 
Ex +ample, 

FS. The Right Aſcention being, 30 degrees, 

Qra hn the Angle ſhall be 69-50, , 


7 | | Bb Make 


PO. Eon econ OE | hee Sn_ 7 wo, 


” 


- Ws 4 P} "24, I- $IF4 0s {+ Sorter __ 
| ſhall make the; — fine * 09-50 
= el nglc of the Eelipnick and Gs 

-- FIG "Ul XVI. | 


Having the Latitude, and Dicloation of 
the Sun or Stars, to find the Suns or 
Stars Amplitude, at riſing or Settzug, 


Af Eu tics Ps "Fake the Suns declination, from the par- 
| Quad. ticular Scale.of Sines, and lay ic from 6,in 
ys the hour W Azimuth-line, and it ſhall give 
——_ . the Ampl DR IIs as it 15 figured; 
IN Ge Eafl, 'Or. Weſt; counting fram 90 ;z 
My hſ Fg, ro .turn_ the Compaſles the fame || * 
=—= from 90 or 6, as the dectination i is : 
_ "_ | Nordward, or Southw ards. 
TS E xa wple. 
The Suns declingribn being x0 degrees 
Norhward,” the Suns Amplicude, or Line, 
' 8 306=-x2,from the Squch, or 16-12 from 
3 the Eaſt-poinr, | 
© 4::.Sines, - ASco-finc of the Latitude, to $.'90-; 
_ "waa £0 1s S, of the Suns declination , tos, of. 
: the Amplituge,.. 


| Qua \\Take the — Sine of the Suns detting: | 3 
_ Efnerally. tion, makes ita=in the co-ſine of the La-' 
20 375) titudey 
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Feituc 5 en i Z Thi ro ks neareſt StBer; £ be I 
q þ [ Rance, and. legal! the Thred ſhall . = 
T4 -hew the true Pn Hale A required. 3) 2 
Make the — right Sine of the Suns de- 2 
| F  Parerl a= in-co-fine latirife, then = 
' yo takeci and + meaſured from ' rhe Center, 
1 gives the Amplicude or Line, 


| £05 nic Life? $OHE. 
LH "Having. the ſame Amplitude, and Des 
F- . Alination, to bind the Latitude; 


As S. of the Suns Amplitude, to-S, thi Arts Sine, 
Sans Declination ; 
$018 $90, to Coifine Latitude, 


| Takethe — fine of the Suns declinati- Quadr; 3 
-on; ſet onePoint in the Stne of che Suns 1) 2 
Amplitude, lay the Thred to ND, and on 3 
the degrees it ſhewerh' the complement of 
| the Latitude required, 
: Example. 

The Declination being 20 degrees, and 

the Amplitude 33-15, the complement of 

- Bthe Lacitude will be 38-28 =;counting from 
'the Head, toward the End, 

_ Make the right Sine of che Suns Declina« SeHo1 

Fiion, a = fine, in the Sys Amplitude ; 

| then the = fine of 90, ſhall be the == co. 

live of che Latitude required, 
l | B b 2 Ute XV Ul, 
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| £:45s Ule. XNVIIE:... 1 +06" 
Having the Latitude, and Suns Declina-Y x 

"Fon, to find bis gAltitude at Eaft or F © 
S- Wet © commonly called the Verucals F + 
Pp 228 Circle; or Azimuth of Eaft or Welt. 


7. 
-7 I Ww Dh. 
bo 
» > 


E--- Partic.Q. Take the Ss Declination from the par- Þ Ry 
WM ticular Line of Sines, ſet one Pointin 900n. 
the Azunuth-line, and lay the Thred to the } 
ND, and on the degrees it ſheweth the” Þp 
 -- Alritude required; counting from  60[o. 
MD roward the End. "TEA val [| 
E artific. S, ASS. latitude S.of go; | 
= iþ So. S. of Sens declination, to $. Sun. 
= | height, at Eaft or Welt, "if 
E  Gen.Quad. . Take the — fine of the Suns declinati. | - 
on, make ita —1nthe fine of the latitude, |. 
| and lay the Thred to ND, and on the de. |} 
== grees 1t ſhall ſhew the Suns Altitude, at {+ 
2 Eaſt and Weſt required, _— 
Example, 
' Declination x0; Latitude 51-32; the} 
Alticude is x2 degrees, and 5o minuts. \'Þ; 
| ; As —S, of the Swxs Declination, to | 
MM CeCers =S5, of Latitnde; | 
= | Sois the =S. of 90, to = S..of Vers a 
3 eel Ade, © ib 
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Having the Latitude, and Suns Declinati- 
' on, to find the time when the Sun will 
Y bedneExftor Weſt. 


4 Having gotten the Altitude by the laſt Part. Q- 
" FRule, take ic from the particular Sine ; 
-Fchen lay the Thred to the Suns declination, 
' Fcounted on the degrees; then ſetting one 
"FPointin the Hour-line, o as the other turn- 
\ Fed abour,(hall but juſt touch che Thred,and 
the Compaſs-point ſhall ſtay ar the hour 
and minuit of time required. 
8 As Tangent latirude, to Sine 90 ; Artificial 
* $o is the Tangent of the Sxxs declination, S- & T. 
” to Co-ſfineof the hour. 
"= Or, 
-# As fine 90, to Tangent Sus declina- 
Þ 73 tion 3 
'F So is Co-tangent-latitude, to Co-fine of 
' the hour fromnoon, 


YE Example. . 
'F; - Latitude 5 1-32, declination 10, the Sur | 
FE will be due Eaſt at 6-32, and Welt ar 
'5-28, | | w 
4 Take the — Tangent of the Latitude (on Gen.Quad. _ 
'the looſe-piece, counting from 60 toward the | 
. Þ moveabic-leg; or elſe from 60[0, on the 
| h 3 MOYge 
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movin xllep, or : degrees, axconditf} 
| Latitude is above ox under 45 — = i 
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lay, it-from theCenter downwards, and note} 
che Point where ir ends, Then take from the Þ "q 
ſame Tangent, the Tangent of the. Swxs de- Þ* 
clination, and ſetting one foot in the Point Þ 
laſtnoted, lay the Thred to ND, thea the F 
== line of 90, ſhall be the — fine of the 
hour from 6. 


Or by the Sines only work thms 3 | 

Takethe —- fine of the Suns.declination, F 
make it a —1n fine of the latitude ; lay the 
Thred toN D, then take ND from the Cos Þ 
fine latitude to the Thred , then. ſet on Þ 
foot in the Co-ſine of the Suns declination, F- 
lay the Thred to ND, and on the Gear f 
It gives the hour from noon, as ir is figured, 
or the hour from 6, counting from the head, 
counting 4 minuts for every de orce, 

Make the ſmall Tangent of "he Latitude, 
if above 45, taken from the Center, a = 
ſine of 90; then the — Tangent of the 
Suns declination, taken from the ſame ſmall 
Tangent, and carried Parallelly- rill it ſtay 
in like Sines, ſhall- be-the Sine of the hour 


from 6, 


i ” FT” 
3a Or; as befere, by Sins i 

4 2: 'Make —- fine Declination, =|Fltis Py 

b: Fricude ; then take = Co-fine Larirude;and 
"make ita = Co-ſine of the Suns Declinati- - 
on; then take = 90, -and lay iti from che - 

| | Comer, it' gives the Sine of the houg from 


n 
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Uſe XX. 4. 4 
H, aving thr Latirude; and $#1 #ns-Declings "i 
© trong\.to find the Aﬀſcentional Difference; 
ef or "the Snizs Riſing and Setting, a 
Oblique Aſcentton, 


* (ori tothe Sans Dcclivation, or true Plact,or 
>to-his*Righr Aſcention ; for the Thred bes _ .' 

-inz laid to any one of chem,” is chen-alſo 

| hid to all the reſt ) chen in the Azimuth- 

| line, it cuts the Alſcentional difference, if 

ityoucounitfromi'go, orthe Suns Riſing/ as 

. you'count'the moraing hours; or his Soning 
counting the afternoon hours. < 
"W323 Oblique Aſcetitiow is found out Gor Oblique - 
the ſix Northern ſigns, - or | Summer: halts Aſcentions 2 
| year, by ſubſtraRting the S#nz difference> of 
 Aſcentions; out of the'$#»sRight' Aſcention! 
' But-for rhe other Winter-half year; \or fix 
Sourhern ſigns, it is found by adding the 
Bb 4 Suns 


* : 
'L 4 
Ws i Lay the Thred to the Day of 'the Month; Partic.Qg, | E 
| i 
) 
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 _-  bethe Suns Oblique Aſcention required, 


” Artificiat As Co-tangent Lat, to fine go ; 


KM 
© 3.235% 


on, to the fine of the Su»s Aſcentional 
difference. 


> 
+ 
+5 


23 the looſe or moveable-piece, as it is above or 

: ' _ under 45 degrees, a ta=mMa fine 90, 
lay. che Thred to ND, then take the — 
Tangent of the Suns declination from the 
fame Tangents, and carry it =till it ſtay in 


will bur juſt couch the Thred, which parts 
ſhall be the Sine of the Suns Aſcentional dit- 
ference required. 


Or thus, by Sines only 


Make the — fine of Declination, a = 
Y Co-fine of the Latitude; lay the Thred to 
WE ND, then take the = fine of Laticude, 
__- makeita = in Co-line of the declination, 


grees it ſhall cut the Suns Aſcentional-dit- 
ference required z which being curned mto 
time,by counting 4 minuts tor every degrees 


- 


Aſcentionz this fum in Winter, "and the Ys 
-remainder as above-ſaid in Summer, ſhall F” 


$-8& Tan. T0 is the Tangent of the Suns declinati« |H 


* .Quad. Take the — co-tangent latitude, from | 


the parts, that the other foot, turned abour, - 


and lay the Thred to ND, and on the de- 
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id added to, Or 4. 6, gives the — 
Cans Rifing in Summer, or Winter. - - 
 2Þ " Make the — Co-rangent Latitude, a = Sel, --Y 
| Y ine of 95; then take — Tangent of the = 
Þ Suns declination, and carry it =till ir 
3 ſtay in hike parts, viz, the Sine of the SWns 
| Aſcentional difterence required, | 
i Example otherwiſe; 
As — fine 90, to= Tangent 38-28 3 
So is-= Tangent of 23-31, the Sas. 
greateſt declination, to the — fine of 
the Suns greateſt Aſcentional dif. 
ference, 33 deg. and 12 min, 


Uſe XXI. 3 
The Latitude and Suns Declination gives ; 4 


to find the Suns Meridian Altitude. 


When the Latitude and Declination is 

| both alike, 243. both North, or both South; 

F then ſubſitract the Declination out of the La- 
 ticude, or the leſs from the greater, and the. 
' xxmainder ſhall be: the complement. of the 

Suns Meridian Altitude, 

- . Burt when they be unlike, then add them 
toperher, and the ſum ſhall be the comple- 
| ment of the Meridian Altitude : The con- 
 trary work ſerves when the complement of 
'& the Latitude and Declination is given, to 


find che Metidian Alcicude, Tor 
WV Take | 


£ ob ITS", 
Sy 7 OT PRO TO TI RO OR 
Ls 4 Ss fe 
et oe Ca” 5s to 
+ "iS Rr 


wr End Gs, South dedtivarion, " 
Then, © \ F 
Take the neareſt diſtance, from the Cari @ 
ter-prick at x25/ in the Hour-line, tothe” Þ* 
Thred 3 this diftagce meafured on the Par. | - 
ticular-line of Sines, ſhall'ſhew the Suns Þ 
Meridian-Altitude required. 


Uſe XXI, © 
The Latitud:, and Honr- from the wide 
mght Meridian given, to find the Angle. 
of the Suns Poſition, Vit, the Angle br- 


tween the Hour and cAzimuth-lints in F- 
the Center of the Suns © © "Hh 


| Artificial. AsSine 90, to Co-fine of the Latirude z 

3. & T. Sois' the Sine of the Hour'from Mid- , 
= night, to'the ſine of 'the Angle of Po- 
firion, 


3 h Example. 
- As Sineg0, to Co.ſfine Latitude'3 $:22's 
: So 1s-the Co-fine of che'Hour from mid- 
night, x20, for which you muſt uſe 
60, to+32-34, the'Angle'of 'Poſicion:- 
* Faric,Q. Take the diftance from the Hour to the 
90 Azimuth onthe: Hour-lige, and meafare' 
1 


in the particular fines, and ie ſhall * _ 
the 


is <A Polio?! {6 OP Thirholds 
: £ ; ntheEquinoGtial: | 
7 | = Take — Co-fine Latitude, ankeit a —= -Gen-Quad 
"in-fine 90';" thenitake ourithe'= Co-fine of | 
; 2 i" Hour from the Meridian, and'it ſhall Wo 
| be the ——fineof the' Suns Polition,/ - ' Ne. 
| Make: —— Co-fine Latitude a = fine 903 Sefor, (3 
- then —= Co-fine:of the Hbur, ſhall- be— 
fine of the Suns Poſition, 
| Note, - 
\. The Angleof. the Suns Poſition may. be 
| varied, and it isgenerally the-Angle re 
inthe Center of the Sw#,. by. his Meridian 
. or Hour-circle,being a Circle paſſing thorow 
the Pole of the World, and: the Center-of 
the Sun 3 and any other principal Circle, as 
the Meridian, the Horizon,or any Azimuth, 
the Anguler-Point being alwayes the Center 
_ of the Sun, 


$ . 


Uſe XXII. 


The Suns Diclination wen, find the 
beginning and ud STi ght o — 


break: 


Lay the Thred to the Declination on the p Partic. I 
degrees, but counted the con:rary way VID. 
Sourh-declitation toward the Hee] + and > : 
North-declination roward the End then M8 
take 18 degrees from the particulzy Scale of 2 
vines 


"F-5 

"Sins = Twilight, or or p34 
break, or clear light; -The - 
- ſtance of 18 for Twlighe, © or 13 for wenag ZA 
break, along the Line of Hours on that fide 
of the Thred next the End, | till the other 
Foot, turned abour, will but juſt touch the 
- Thred, then ſhall the Point ſhew the time ' 
of T wi-light, or Day-break, required. 


Example, 


3 The Suns Declination being 12 degrees 
 --* North, the Twi-light continues, till 9 honrs 
b- 24 minuts;z or it begins in the morning at 

_ 38 minurs afcer 2; but the Day-break is. 
not till 22 minuts after 3 inthe morning, 
or 3$ minuts after 8 atmnight, and laſt no 
longer. | 


To work this for ayy other place, where the 
Latitude doth vary, do thus; 


Find the Hour that anſwers to 18 degrees 
of Altitude, in as much Declination the 
contrary way, "and that fhall be the time of 
Twi-light z or at 13 degrees for Day.break, | 
according to the Rules in the 26th Ute, | 
where the way how is largely handled to the 
339 Uſe, both wayes generally, 
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Uſe XXII. 


uk xm 
To find for what Latitude your Infirument =. 
% particularly made for 5 gy A 


Take the neareſt diſtance fromthe Cen- Pais 
teron the Head-leg, - ro the Azimut h-line Quadr 
on the moveable-leg; this diſtance. meaſus 
- ted on the. particular Scale of Sines, ſhall *.. A 
ſhew the Latitude required z or the Extent _ 


' from © to 9@, on the Azimuth-line, ſhall '- _ -5 

| ſhew the complement of the Latitude, bee =_— 

ing meaſured as before, :.- 
Uſe XXIV, ; 


' Having the Meridian Altitude given, to 
find the time of Sun Riſing or Settings. 4 
true Place, or Declination. _ 


Take the Suns Meridian Altitude from Particular 3 
* the particular Scale, and ſerting on Poinrin Wedranſs | '3 
© onthe Azimuch-line , lay the Thred to 4 
the ND, and on the Hour-line it ſheweth J 
the cime of Riſing or Setting 3 and on the 
degrees, the Declination 3 and the reſt in 
their reſpcRive Lines, 
Example. 
The Meridian Altitude being 5othe's Sun 
ncth at 5, and ſers at 7» 


fanf\the Suns height ar” 6. 


| Hd Lay the Thred to the Day of the Month, 
| , or Declinarion, then take the N D from 
"che Hour-pvint of 06, and 6 to the Thred, 
and rhar cemeaſured on the particus | 


rb 


_ mideat 6 in Summer time, of his depreffiori 
under the Horizon in the Winrer i time. 


| artificial- As ſine of 90, to fine of the Suns Dedli- 
J : US, T. nation 5 | 
| So is fine Latitude, to fine ;of the, Suns 
" _ Alarudeats. 


A 4 : _ from 90, toward the End, and there 

E * +11:* "lay the Thred ;' then the leaft-diftance from 

 -- -'thefineof the Latitude co the Thred, mea». 

F ſared from thc Center downwards, ſhall be | 
the ſine of the Suns Altitude at 6, | 

ai. : Make the — fine of the Declination 4 
== fine of 903 then the = fine of the La- 
titude, ſhall be the — ſine of the Suns 
height at 6, 


# 


.. Example. 
Latitude 5 x-32,Declination 23-3x, the: 
height ac G, 1s x8 deg, x3 min, Fo 
fe 


1» The Latitude and Dretinaos given; td ' 


2  larScaleof Sins! ſhall be the Suns Alti> | 
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cn.Quad. Count the Suns detiination on: the de- 


” 


272\ig 1] tots Pn ogy | 0 | 

F "2 | Uſe a IVE if 

i: Hovieg the Latitude, the p my Declines | E 
bo tion and Altinude,” to find. the Hour w; : # 

the Day, © Eb 


\'Take the Suns Alkirade, fromuthe paiti- Particular. . 
Ghar Scale of Sines, between the Qotnpaſies 3 Quadrant- | I 
then lay che Thred to the Day: of the - M 
| FE Month, .or Declinacionz - then carry the. 
|| Compaſſes along the Line of Hours, between 
the Thred and che End, till che other Point <1} 
_ turned about) will bur:jut touch the i 
hred, and: then'the fixed Pom fhallſhew E 
the. crue hour .and min. required, ig the 72% 
Fore, or After-noon ; if you 'be wn doube | 
I which it is, then another Obſervation pre» 
| 0 after, will determine ir, 
| Example. 
May rtoth,. at 30 degrees of Altitude, 
- Þ the hour will be 32 minurs after 7 in the 
- I Morning, or 28'minuts after 4 iwthe Aﬀter- +7 
 200N, | 
+ This Work being ſomewhat more diffi- 
aale han che former, I ſhall part it chus 


''I, Firſt, tofind the Hour the' Sun bring 
 - 8# the Equinottial. 


- Take the — fine of the Suns Altitude, —_ 
make 


Rs the Thred-.o ND. I's the degrees-1t 
ſhall givethe Hour from 12, asit is ra ; 
counting 15 degrees for an hour, or from Þ 

> 6, counting from the Head at go, | 

= o- Example. 

We Latitude 51-30, Alcicude 20, the hour is 

- © - 8 &12/ inthe forenoon, or 3-48 in the' 
afternoon, 


The ſame by Artificial Sines & Tangents.. 


- As Co-fine Latitude, to fine go ; 
So is the fine of che Suns Alcicude, to 
fineof the hour from 6, 


Sefhr, Make — S. © Altitude, a=$8.nQq 
b Lacitade 5 then take out = S, 90, and'1g 
3 ſhall be che —- fine of che hour from 6, 


* ; Ny ” yi NF y k on TE "2 2 : wy < Sy : 0. 
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Y 2. The Latitude, Declination, and Alti. 
E RT tude given, to find the Hour at any Fine, 
b : Gen. Quad Firſtby che 25th Uſe, find che Suns AL: 
A titude or has Ye at 6; then in Summers- | 
crime, lay this diſtance from the Center 
downwards $5 and in Wanter-time, lay it 
upwards from the Center toward the End 
of the Head-leg; and note that Point . for * 
that day, or degree of Declination ; for by {| 
taking the diſtance from thence to the Suns 
RY TOR on the General Scale, you have 
x | added, 


\ 


Smog gf. 4, coaud X=oy = uw 1. 


# <4 DOE Fa 3 T1 0 $74 6 C48 {> © abies Ea4 FE 2 4.4 Fs wo - 
« ; 79 TE Re SI HEY FORE F, et Sod EE x4 I Rs, 
» g , f t 7 rt DT , MM Se ASS Pg ar oo 3” x 
5 o : Mr WET I OG 5 y (RE 
, "re MYBO 2a , 4 « 
® & 


Fs A A; B. nog 23 LE IE Ee ele © Fn ag Vf 1527 Fd #-. 
F % . » Oy 4 , FOES a ak ut LA a7 5% : 4 
£ +" _ b J  - - : fy 
_ ao J T - : _ y g a Vs 
v4 X : 4 * . z > % 
F .® % _ % 
£2 4 ' 4 . - -_-— © "60 
te t at 6, to ; 
- - F ; ” a 3 . & Ho 
5 ph {& 
_—_ bes 
, ., j 4 
; £5 


ww, 4 
aded, or ſubſtra 
of from tbe preſent Alcicude, >= \+1' 
=. (For-by taking-the diſtance-from that: 
TFnoted'Point, -over,; or underthe Center, toi 
| [the Suns preſent Altitude » you have 1n 
| Summer the difference berween'the Suns pre- 
ent Altitude,:and:his Altitude at 6, And! 
[in Winter you. haye the ſum of the preſent.» 
Alticude, and the Altitude ar 6.) 
[ This Operation 1s plainly hinted ar,_in : 
 the-4th Chapterzand-/ottrand roth Seion, . - 7? 
which being underſtood, rake the” whole 23 
b- tion in ſhorter terms, thy = 
| Count the Suns Declinacion from 90, to= I 
| | ward the end,'! aid thereunco lay the” 4 
” F .Thred ; the | neareſt diſtance from the fire {2 
| of the Latitude 'to the Thred; js the Suns 2 
* Height, or depreſſion at 6 : In Winter uſe. Fe 
'the ſum of , in Summer the difference be- =—_ 
tween, the Suns Alricude'at 6; and his pre 0 A 
ſent Alcitadez wich this: diſtance between” ©* \_. -, 3 
" | your Compaſles, ſer one Point in checo-fine © 
* | of the Latitude; lay the Thred *to ND, 
" | then rake the N D from 90, to'the Thred ;;/ _— 
" | then ſer one foot'in the Co-fine of 'the Suns ** . 3 
b, declination, and lay the Thred:ro N D,and "3 
_ Þ on the degrees it gives the hour required ; 
Ffrom 6 counting from 90, or from x2, as it 
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” April 20,” at 30 6g 20in; - of Atv! 
ticude,: Latitude 5 x-32; the hour will be'! 
| Sond to be juſt 2 hours from 6, or juſt 8.” 
__ 107 « Agar," 
Wo -: On the zoch of November, at 8 deg. 25 
ET nin. high, -iris juſt '3 hours from 6, or ga 
| clock in the forenoon, or 3 afternoon, | 


Or ſomewhat differing thu; 


'A _ "Take the, —+fine ofthe ſuw,or difference, 
=: of the Suns pevent Altitude, and Alcitude”, 
Mp at 6, and it a= 1n-theco-fine of the * 
= Laticude, ay d lay the Thred-to che neareſt - 
 _. "diſtance; wh cake out the = Secanr of 
the declination beyond god, and make ita 
= fine of, go; and” laying: the Thred to 
E _ * the neareſt diſtance, on 7 degrees irſhall * 
 -—- ſhew the hour from 6 required. 
" By Artif Fall, by Uk 25, find the-Suns hnighe at? 
_cfal Sines 6, or "on in Winter ; then by the 
I "Sf former _ find the ſuxs' or -d:fference.be« 
- tween the Altitude at 6, and;the Suns pre- 
> ſent Alticudez- but if you have Tables of 
- Natural Sinesand Tangents; then in Win«! 
"Es addthe, Natural Sines of the two Alti- 
rudes.cogethers and in Summer, ſubſtrat- 

the leſſer. out;,of the greater, and find che” 
H— Ark of difference more _ 
—_ - | Then, 


{x "8 3 
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o, 
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" 


ke," 


Secant of the Declination (counted bez 
nd go, as much forward as fromo0 
to the Co-ſiie of the Suns Declina- 


tion); | 


| © $oisthe Sine of che (gm, or differences | 


ro the haur from 6, required, 


4 -  - Oy ole this} 
'F - As the Co-fine of the weak, co thi 


Sine of the ſaws, or difference; | 1 , 
" $ifine of 90, roaqgth,  * 
T hen, 
— Asthe Co-fine of the Suns declnationyto 


that 4th ; 
\- Sod fihe-po, to the hour from 6. 


By the Seftor, 


"Take the — ſecant of the Suns declinas 


" tion, chake it a = in the co-fine of the La« 


titude ; then take our the = fine of the ſuns 


or difference, and rut it rwice from tlie 
poqmbrep and it _ be the _ of 


Kod A of the Laticade, to the 


"$EOts 3 "&- [APs 14 76 268% Xx. r 
7 aY _ 0 RS en de £5 bog by - 4 
To NELLA Oe. 


& EE SEO.” © Vobr +7 
Fo a 2.2 LEES zZ 4 
2 4 4 } > 


. q Fn _ L 
I 0 III 47% <. Spabe $0 Ao 
DE IO 3 IKE © Bhd" 7 ee F5S CRE» £5 EIS -_—O - Ts wn x = : - a0v302 
F x 8 x SES TSE X < LLY 3 F By I} ed *” W's 2 ne: x at $530. wo 
SO + PAL 7 -% 4A EE Sf A434 H . oe S A - vt EN ASL © Ra p 
_ n \ > , 43%) ot. 2” a 
F "LIP Aj, 53 929 —— 
: ; AP 
Fae 5 6 y by 
# 2s Ed I Fs Y " vs , ol df 
< ” , : # 2 « hu £ 
- Lo > : by _— # 
bs » = - 
= % - F on 
; F n PT 
R ND. 0 2 
” # #3 
. FP _ 
i 


y Example. 5 Le 
. .. April 20, the Suns Declinatioq js, x5.des 
; Brees ; 5nd the” Suns Height at 6, ther is, | 
xx deg. 42 mitt. now the Natural fine of. 'F 
I1-42,. 20278, taken from-the Natural 
fine of '30 deg. zo min. 50502, the Suns 
reſent Altitude, the reſidue is '30224,the - 
fine of x7 deg. 35 min. anda halt. _ 
dey o "7 "2... 20 
The — Secant of x5, made-a — fine of 
138-28, and che SeQtox fo ſer, the = (ineof 
37-35 2, ried literally tyvice from the 
» Center, * ſhall rexch 'to 30, the fine of 
2 hours from'b, the hours required* 


thc - Uſe _ XXVII. 
Having the Latitnde, the Suns Dechna- 
Front, and. qAltitidey to findi the: Suns 


Aztmath. 
\ S2 > 


= Particular Take theDedlination from the'particular 
F Seiran: Scale of Sines,. for the; particular. Latirude 
JF .the Inftrumenc is made tor ; , Then, . count 
_ .the given Altitude on the degrees, from 60[0 
.toward the [ooſe-piece, aud ſoractimes on 
the looſe. piece alfo,z: aud thereunco.lay the 
Thred, then carry the Compilics ſo ſet, a- 
Jong the Azimurh-line)on the right-fide of || / 
thr: Thred in Northern-declinations, and ÞF., 
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worms =» 
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* eb nol as wetting. = 


6-5 ak co” 


on 


a; 


VH 


ha che lofcefidee © 4. < 11. ap ill : 
"4 wh other foot, turned about,” will bur juſt? _ _? 
Dr Wake Thred #then'the fixed-point ſhall 5 
at rl Fas true Aziniuth required. (7 OT K 
# is ? etl 016d $51: ' 9114 Gy 
etl): imilflgbres chree|Excarnples. far43H2L 
n 7. Firſt; 'Wiheh the: Saw is inthe Equi- 
_ and 4Krchi tio Declination; then there 
| Whioctilhg co take berweehjy/our: Compaſſes, 
| duc jult lay the Thred' to' the Suns Altt- 
e,* conncedifram 60[0'6n thei looſe-piece 
- ſee thetEnd ;- then 0a.the Azimurh- 
F bve,:iccurs'rht Azimuch trot! the South rev 
___- Ul 11 


Example. 
At oO degrees high, the Azimuth is 90 
[as South; and ar x0 debrees high, 1t 1s 
+ at 20 high, the Azimuth 1s 62-45 3 
at3o degrees high, itis 43530'# ar 24 dew 4 
 gtees high, 1r13'32 degrees of Azimuth from -\" = E 
, South 3 and at HE degrees high, it 38 ne Sa 
one” - 
1 Secondly;2at -x0 degrees of Declins- 3 
.'tion  Northmrard, and 20 degrees of ''Altj 
tide, take 16 dtavees from 'the particular 
Seals, and /hy/the Thred'to" the Sunsipre- 
ent Alrirude;as before, and caxfy*the'Con 
aſſes on theiright-fide of the Thred on the 
*Azimuth-line'- £11 thevother: foor, being 
urged about;-will bur juſt-ronch 4 ir; po 


GE 3 


of An from - bem | 
3. But if - the _ be heb 
Db... to the Southwards, and the. Akinide a 
MI the ſame 5 then carry the Compaſſes wh 
. _* teft-fide.of:the-Thred, on'the' Azimuthe * 
Line, till che other foot, ruxned about, will 
byc juſt conch it, and you ſhall find the 
'gint to ſtay ar. 41. deg. 30 min. the tra Þ © 
Azimuth from the South required. i; 
Nate, That any thing, as thick: as the F - 
Rule, laid by the Rule, - ak the Thred } þ 
2 drawn over, it will keep the Thred ſteady, F 
E- cul you get the neareſt diſtance mono NF, 
MW truly, 


$ 
fr 
" Firſ, by the 18h %ſe, ford the Suns Ab + 
titade in the Vertical Cirrley or Gree £ 
a 

q 

| 


= *  Ealt and Well, thus; 


| Gen Take the fine of the Suns Declination, 
* Quadr. and {ct one foogiu the fine'of Latitude, lay, 
| -- = - the Thredto ND, and inthe degrees -you 
E- "S hall have the Akicude at:-Eaſt and Welt re fc 
Which Vertical Altieude in Surnmer 0 of © 

I IL-othenn Declinationg, you, muſt ſubltrgR 
B out of the Suns preſent Alticude ; or taks ff + 
'Y Fa leſſer ; from che greacer, to find a dif '\ 
ference ;_ but in Winger, you muſt add this F! 


 Hepecionin the Vertical Circle, to the Suns 


ff 
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reſent Alciende'to ger” 2 fam, which muſt 

LATIN rs 6:78. £ fer e4 > TRY k 4s Fg * : 4 
4 done on” aLine 'of Natural Sines, or 
oo! tes oe rt 0 ons c£y F fy 
v the Ta ers of Natural'Sines, 'as bes 


ES + airs SHARE, » 
Ip + Es TR "+ 
CARRY Sr OE tt Hg AF; 
TOI VG ID = 2 ts LN us LE ER 
- -— > Sg; 0 


& 


*.. 
5 
PS: 
«9 
3 


Pere, in che Hor, by: layingit over orun- 
- ethic Ceitgt,” and raking from char nored 
F Porhi to the Suns preſeit Altitude all thay 


P21 
Os 


| Gay. Ther rake the diſtance from the Cen. 


= Yer to the Fangenr' of che Suns preſent AF- 
* Þ titude on the loofe-piece, which is the Sez 
F cant of. the .Suns preſent Altitude, ,and. Jay 

'Þ it from the Center on che Line of Sines, 
-F and note the place; then take the diſtance 
F from 6o, on the looſe-picce,to the co-tangent 
6f the Latitude ( by counting 19, 20, 30, 

- 8c. from 60, Lowatd che moveable-leg) bee 

j "ah your Compaſics ; then ſetting ong 
Point an the Secant of the Suns Altitude laſt 


found, and noted on the Line of Sines 3 and 
-with the other, lay the Thred to the neareſt AY 
diftance, and there keep ir, (by noting what 2 
Tegree, day of the monch,or hour & minur, = 
' or Azimuch it cuts). © 

Then take the -— diſtance on tbe Sines, 
from rhe fine of the Suns Vertical Altirude, 
to his preſent Alcitade, for a difference in 
Summer ; Or, R 3 
The diſtance from a Point made beyond 4 
| the Center, ( equal ro the fine of the Suns A 
; Vertical depreilion) co the Suus preſent Al- 

 titude, for a ſum 1n Wanter, 
ES 6 Weg Then 


2 Nap 370... bn - & 3927 EA 


Wok Chery. Þ "204 WAY Þ 
O61 Gy [en Io + $Dy on: Ws 
5-0 a FI 4-67 s Ao % 5 "TEC 
RES oo 3g 1 22: IRS. 0 9. TEENS: a, 
2% HK . a 2 by 
F ”"e * 


hy eg, Sf - Then ha i1ay | ing thi "gins” 4 Tx Jo] CC ice of #6, jor: 

EN | lay ELTY Stu mn mer, ber! ol 

1 | 

your Compaſles ; carry ane Poinr paralle 
"on the Line of Sines, till the other, 


.. earned about, ſhall juſt touch the Ted at 


ſhall bethe Sch from Eaſt ox Weſt, as 


; Which work jn brief, may be ſufficiemly” 

* 17 . | worded thus : 3 | 

= . As — co-tangent of the Latitude, to the 

— ſecant of the Suns preſent Alricude, 

| laying the Thred to ND ; + 

_. So is the — fine of the ſum,or differenct, 
of the Suns preſent, Altitude, 8 Vertis 


o* 


ference between his Vertical and pre, 


fine of the Suns Azimuth, at that Altis 
titude and Declination, | 


6 | Tet again, more ſport. 

'Y " As — C.T. Lat. ro=Sec. © Alt. _. 
So — S. of ſum or ferery*, to = Sy 
© NA 


"the ND, the place where the Point ſtayeth; 
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it js figured from the Center ; or from{ 
North or South, counting from 99. wy 


cal depreſſion in Winter, or the difs 


te net 
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ſent Altirude in Suhmerz . to the = 


Woe Arlen 4nd tf Fes 
a SD aries 
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Þ Bot notes That is nds 3. 499 © "6 3 
TJ”. ber the complements is the mu "2 
” aretoolarge, then work thus | 
; A the —  co-ſine ofthe Souk Alrirude; 
to — Tangent of the Laticude, taken from 
the degrees on the. moveable-leg, laying the 
1 Thred toND, then the — fine of the ſlr 
puts carried parallelly, ſhall wy at 
Labe uns Azimuth required, 
Tt the Tangents are too ſmall, - on the 
or-fide 3s a larger; and if the Sinesare 
too great, on the Head-leg there is a lefs. / |: 
Find the Vertical Altitude by Ute x8, By the 
2nd the ſum or difference of the preſenv ind artiicighand - 


i | 
bi: 


neg Alcitude. by the Table, or: Linevof Sines ane; 
| Nacural Sines, as before ſhewed ; -thear the angents. Y 
mn, or Proportion runs thus; _ ©. 0 


| As the Co-ſine of the Suns Altiude, es 
© the Tangent of. the Latitude z --v x 5!!! 
© So is the ſine of the ſaw or diffiraxce, ”_ 

the ſine of the Ds from Eaſt or 


Welt. 267] 

Or, per? 

: As Co-tanpent Lacicude, to Secant, X the 
Suns Altitude , 4# v7 


$5 15 the fine of che ſum or differenges 1 ry 
the ſine of the Azimuth, 
Make 


> Front * Tam Gr bo "halt? 
*"; be half the'=— fine "OF Ys 'v imut © ;.or Þ 
- being} thried wite: "froth the Cen Crater, the” 
wholeſineo 54 2 
el; gm 7d] nn jth 
: «Mall the — Fangent of 'the Tatkude 

 ©0-fine ofthe Sins Altitude ; 

e of the ſum or #iffe#ence, all be bj 
Ks fine of the Azirauiths* oe Tag on'thg” 
Sinez2equal to che Radius of "the Tangen 
firſt caken, s : 
' -Sr:Earitude 5 x- > Declination'Þ 
> do L 4-45 xi - Vertical Foy os. 
*-Ditprefiion being *xy26x, - and thie preſe! 
Alticude 2 -The: Aziminh for Sourk-des. - 
Clination will be found to be. 31-4 oY 
Da /at Eaft and At be | 
= Fins ar ion of the preſent al 

5 
m1 or Sunmet-time, 
erence berween'the Vertical ayd pre- 
cieude, is 2-54; and the "Azimuth 


F from Lueh, wall hs found to be B& degrees ; | 
Utſe X&VIII, 


- 


\ WY "yy 
c . 


* perk by the forwer —_— 


= * agreeable to the Triangniler Quadrant, 
Wp- added chiefly as a Done, f 
1 4 . the went , and former Operations, 


eg Draw an Fquilatteral Triangle, " 
at, any | largeuels. you pleaſe, - by 
wing firſt the Ling AB; then takethe 

'E fn nt AB between your Compaſles,; 


; [4 pouch of an Ark abont'C, then removing 


#$* 8 Point to B, croſs the former Arch in-the | 
binC; then the drawing the Lines A C, | 
' I nd BC, will conſticyce the Equilanerab- | 


: © angle. : Then conſider whecher one Ra. 
Þ dis of your Scale, ſhalt be double; tripples 
bf adm: one to the other, and, gcepyy 


loety divide the Lige A Bi 1nto 35; 4 or. 8 5 | 


: 55 ag here it 15 into, 3 perts, to make ohg 
es able. to: the other, '( and for Seq-Inftru- 
f nears 1 into 5 parts is beſt to-make the Scalss 

| quad;uplc one to theocher ) whereof [AD 


 $/0ne. 3 Then makeB Hequal to BD, and; | 


z - A G and G1 equal to DA; Allo, make 
N90, [equal ww DF, the neareſt. diſtance 
emDoAC; aud: D9c, equal tO = 

| dent diſk won D wo CB, A 


% 


y 1 


Ts in A, and: with the other draw a | 


; 


*n < 
n $4 4 . > * vy "* \ 6 a gf BOS es 0 
Ss p 4 x8 $ Yu oh WE: 4. OE "i p4 bs _ I'S pre TR, DEE I 
Ye BO a SS --1.5-» Ei ME YE - < 
by REF os Te” EL EY THEr Pg #2 - wn; WEE 


7 make BE the half of "BH, 2 6" AF « | 
| half of AG. .1MNgdik'makeF 45, equal: ; W» 
_ SDygrand Exg\ eat co: ED, ac ginmeft di YEP 

ftenct, Burcher, it youlay: ROY | 4 
orcekrothT; may ant een emma. x 
| H9=54 ficar C; andheiagir&pea Þ 
it thallreqchto 75 3-far »wookthe Ending | If 
or Tangent of 45, once added to 1-732, 
the” Tahgentof 60, makes 30 32/1 the BD 
 Tangent'of 69+54';-" but if you add it Bb 
| Wicezit malees;3- 7325 the Tatigfnt of " 


y 3 *O fo; fs 5 F 4 


5 Then making DE Radius, dhe the L 
Oe 90 EL and divide it into* -xBo'ethual' | 
Yegtees'5 Alls: "draw the leſſer Cirete 50 C | 


eo the Ridius D: FE; then a Rule'laid to! 
©crter'D, and every - one) of 'the« F ro: de 
grees; ſhall dividethe Tangent Liries:'K'Q, 
and!BC, into $0"! degrees; 'and if you FI 
work right, you wilÞnicet with'all theforz' 
mer Points, F, G, 45,1, 69-54,*80245; 
ew E, in their true places, iSfhrſtrdrawn; 
:Alfo, - Perpendiculers ket fall from:every 
Goprees in the Circle 9oE I to the Line DB, I 
Yhall divide the Line of Sines, D'96: to che fi 
the greater Radius ; and the like Perpendi- }} *: 
culers from the degrees in the-leſſer Circle, 2 
£o'the LineD A, ſhall divide che lefler Line 
of 'Sines z Allo, the-Extent from- the Center! 
yo the Tangent of any Ark or Angle in 
the: 


Z FF5 
* HS 


5 


D, zorthe, angent. of any: Ark or . \ 
1n.che Li CB: (but ted om E) ſha 

ſrche Secant.t to, chat Ark. Or- Ae 1 to 9 the 

re acer agins, - 
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4 # FE Pate Azimuth: Mi, A 


| created on, 
" Firſt draw a ftreight Line,” 2s AB, | re 


vadrant ; then appoint, in that Line 


| | Hi the Line AB inthe Teeny 


Point for a Center, as C ; then for this [ 4 


polition of finding the Azimuth, the Sines. 


od Tangas being on. a ſtreight Selah 


Ws, 


|| ; Firſt, to nd the Suns Altitude, or De-.,. T 


preſſion in the Vertical-Circle. 


— 


Take the "RY of theLaticude, and 70 


; from.C to 52-393 then \ (ake gur | the $  W 


wy 


x y Af Fo . 
, 2» js. fn - 
- . wo ” 
oe Seals 8s. Hes 
TEIN = SHEER I. EG C4 - 
x . ON Wb 1 < $6 #.- Bah 


'wadetn the Line A'S, "and fire the ouch 
| of the Arch atD, end dew te Te OL 


alfo, on the Line. CB, lay down from Cul W I} 
| fine of 90 out of the Scale, then theneateſt b 


diſtance from the Point for. v0 itt CB, q 
the Line C D, thall be che Sine of the Suns 
Altitude in thie Vertical, in Sutnmer'vr 
Northern declination, or his depreſſion in 
Winter, vi, 17-01, 
= "Then, as before, on the Line of Sins | 
find a ſum tor Winter, ora d;firence'it( | 
Summer, between the Vertical and Non) | 
Alcitude ; Now ſuppofing the Altitude ry, 
the ſums 1 is 33-30, ' or the difference is 1-58, 
Ty you m_ Hy won is 
hen take £ rt of x Sans 
eſenc Akirnde fror' the be} lay it froti 
to EF. then rake our -the ace a 
the Latitude between! your Compaſſes, {et 
one'Point in E, ant ſtrike che touch of an 
Atk,'4 ar F; and draw the LineCF; tai Þ 
take the ſine of 33-30, the ſam, if it be 
Winter, or 1-58, f it be Summer, berween 
our Compaſſes , carry one Pojne in the 
ine CB, higher or lower, till the other 
foor, turned about, will bur juRt touch the 
LitieC F ; then the meaſure from thence 19 
che Poine C, fill be the Sine of "the Az» 


murh 
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[Sutin 92-30, From 
*Y the pre Alkicnde is let thes _ Vertical, 
"4 & Eaſt and Weſt. 
MJ * © Bur hen 'the Co-rangent of thib Lati- 
| | | [0 1s too large for a-Parallel entrance, them 
koff firſt the Tarigenc of the Latitdde, 
| nd d rake che Co-{ine of the Suns Altitude 
to work i in a Parallel way. which will reme- 
ly the inconvenierices; Thus you ſee that 
by. drawing three Lincs ohly this wdrk is 
done ; yet not ſo.ſoort by far;as byche In- 
ument with the Thred, which repreſents 
t hol Lines more certainly and exactly, after 


he ſame way of Operation. 


CY 


V5 ew 3: 8. 
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| find the Sus Azimuth in Sembern 
"4d  Dizlinations. | 


» 


£ » 


1 "As the Coufine of the Eatitude; wake By Artif 
| © * Sine of the Suns prefent Altirnde z', 'S. & Ts. 
"bo is the Sine of the Latitade' to a: 4th 
'fiies which 4th' fine is to be added 

roche Suns Amplitiide, for that time, 

on a Line of Natural fines, and the ſuns 
| obſerved, asa Fth. | 
"4 T ben, 

- As the Co-ſine of the preſent Aleitude, 
| sto the fine of the ſus laſt ſound ; "Sh 
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Feneral- 
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SEES 
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7 For the Amplonls ork aber; NE 


| N 
of As Go-fine Lat, to'S. Suns declination $: 


So. S. 99, to tho fine of AagRge 


7 OJ 


bb - Uſe XXIX.. :4+hSF; 
Heoing the Latitude, Suns Atiendn, i: 
and Vertical Altitude, to Jun: _— 
| the Azimmb, | 2} 


Ard ff for NonherDeelioations;i 6 4Þ- 


Firſt, find. the Vertical Alticude by. the | 
former Rule, and find: che difference be: || 
tween it and the preſent Altitude, b = 


Line of Sines: then take.this difference 


oy he gengpnl Fines berween your Compaſſs, Bt 
etting. one: foot, in the Cofine. of che BD 
Loglonlay lay-the Theed, to; the- N D,;; then BD 
take the N D; "FL che.fine of the Latude th 
ws Threds” ha = fry ſer one Yar 
e foot 1n the xring) of the Suns Alti- Yo 
_ and lay the Thred to ND, and on ffi 
the degrees.it 1hall ſhew che. Suns crue Atis Þ 
murh at a ut Al cuds and Declination re- 
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1 "ber meer Þ,:the Vir: 
| -Alticude-is $8-57'; :tlie Suns preſene'? 
Fitirade being 3Þ, ch&-differchce or.celidue'. 

4 Sin Sines'will, be 20-63; andthe Suns: Alix)! 
ky D_ taundbereby willbe;60-124.-. 2:19: 


© The [em by Artificial Sinks, and ra inp 
DS: 1. - £ts, 01 Summer .. | | 
4 ks Co-$, Lats to S..of. rehdue ; 

| {<80/1 Is $u9D>, toa 4th ines, - 

Fs 4 Then, L Dos 

1: As Co-S. © Alc. co the 4th fines 
. ONES, ET] 28.40 S:df'@ Alimuth, from 
z "Eff 'or Welt We h 
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| e: SCml49 Sabbers Thi lanaes! 
work, thus ; 947257 
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1 ! Dirſt; find:.che Suns; Arpplicyde for that 
Yeclinarion, rhas ;:Take the; fine of the 
| BDedlination, make ita, =inThe Co-fine of 
the Laticuds 3. Tay the Thred to ND, and 
' Fe a the degrees it gives the Suns Amolicude 
- Yor char Decligation, which you muſt res 
member, 
; ws), It. * 10 Then; 

Take; the, =— fine = the Suns orefant 
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Alticu e, make it a = 1a the Co-fjne of 
T'vi6 nr 
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'to-the 'Thred ;/:.arid- as the ' 
ſhand, {er otie Side in the fine” of” ITS -d. 
| Amplitude firſt found; aud" rurn the other 


foor- onward toward go ;* then (take from 
thence to the Center. Thus have you added: 


. the Amplicude, and laſt found. diſtance to- / 
gether on r Sines, ther this added Lartery]- | 
diftance, muſt be made a Patallel in che Suns 
_Co-altitude, and the Thred laid to the 


neareſt diſtance in the degrees, gives the A. 
zimuth requized,” 
( Example . 


At I5 degrees of Declination, - and 10 
I 


degrees of Altitude, the Azimurh will be 
found to be 49 degrees 46 -minuts from the 
South, and the Amplicude 24-30 in : FI-32 
of Latitude. 


"The ſame, work by ArtificialSines and 
Tangents, in Winter. | 


As co-S, of Lat. toS. of © preſent Al 
So 38S. of Lar. toa 4th; Shih you mult 


add ro the Suns Amplirude on Naturif 


- Sines, and keep ir as a ſww 3 
ben, 


As co-S. of © Al. 'to S. of the ſow; 


$0 is S. 90, to S. Azim, from Eaſt «] 
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Ute Xxx. | 
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Uſe XXX, = 'A 
LY T Heving tht Latitude, tht Suns Diclinas 2 
# rib), bis Meridian aid. preſent Alt 
rude given, to find the Hoar. oe we 


EW 


£ * Make the — Secant of the Latitude: a Gen. IPG 3 
Sin the Co-fuie of the Suris declitiation, 3 
"hying the- Fhred to N D (aid' note the 
Place) z - thei take the <2 Qiſtahice on'the . 
fines, berween the Suns Meridien ati4 pre. 
; Alcicude, and lay it from the Center 
| toward gO5 then the N ÞD trom that Point 
io the Thred (as before laid ) ſhall be the 
© verſed Siftie of, the Hour','' meaſured on a 
Line of verſed Sines, equal-in Radius ro. 
the Line of Secants firſt raken, as the Sines 
[dove g0 ate: of 
Make the == Secant Latitude, a = Sine py the 
| | of Co-deelination 3 then the — diſtatite Se&ors 
F \between the Suns Meridian and preſent Alci- 
7 "4 ou on + Legs oe = Center 
[F latterally, an = diſtance berweet, 
T/ Nlefurell on rycrled Sines, equal to the Se. 
7 + Cants, ſhall give - houx red the 
pf "great Line of Sines on the Sector are, 
"turning rhe Compaſles ewice, becauſe the 
| Line of Secants is half the Radius of thoſe 
"Sins, as at firſt was hinted. | 
Dd 2  Exanyle, 
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hana I 325. Menu Alrade-5PÞ 
de 45, Declinativa North Þ? 
LONG Ah ur-willbe. found 20 be. 9-32 
1n the forenoon, or 2 287 my the after- 
.- ©, NOOR, :; Tx" 

"Note, That. if the Suns acridine Alti- J 
rude-be aboye'9@z icountithe;axceſs from go. 
[toward the Center, and. take-from chenceeo 
L « Fens Aamde- h 


Uſe XXXI. 
Th fnd whe Sant Azimuth, Fa having FR 


Latitude; - aaa and Shs proſe 
Alrutwde | $9.75; 


Go Que Firſt, make the ala” Non of the Lab 
. tude, a = Sine7 in..the Suns -Co-alcitude, 
_ andlay the Thred to N.D,. and norte the 
- exact place where it is haid. ; then. find by B 
_ Addition the ſum of the complements of the 
Laticude, and Suns Alcitude 3 and obſerve 
'whether the ſuns of eſe be aboye or ult- 
der 90, | 

For when under 90, count it from 90. 
toward the Center, as is uſual, .and take rhe 
diſtance from thence to the Center , and 

ſubſtra& this on;the Line.of Sines, out of the 
L5clinayion, or take © the Sine of the decly 
nationy 
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mon, -6ut. -of this, ('and laythe refidue: 
wmthe Center); and note the place, -- 
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; Tf che ſum of the complements of the Cs- 
tie Flatitude and Co-alticude;beunger 90, then: * 
0 {eount::the: ſame. on the-Line of. Sines: from - 
to g0,: tow ard the Center, {and take the dis p . 
' Ffance fromgthence. to. the Sine! .of | the Suzs 
Declination, arid lay this from the Center 3 
Ifor the == diſtance' from, thence. - to; the 
I Thred (asfirſt Jaid) ſhall be. the verſed Sine 
gf the Azimuth fromthe South required, .;c 
-. f 13. 25297! WISH) we 2:41 TASI 
= + Z$1.227791 9 Examples. 9 ,t3» 2, 2411-10 
ff Lattyde=—— 5i>32 ,..- :; 
. $7:  Dechination ——— x5--00 | ©11t 
T- Altic ade—n— $O—00 | 63! 
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1  - Codlaticude ——— 38-28 * 47 
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wk 3499 We hs SEE. Te - 
S  Aztmnuthis, —=33, 0. 44, 
$229 23. ,132290 2:12 aont 18d: yell bus 
F Batif the ſum of the complements:of:the 
Latitude: and Sux5 Altirude:be above $0, 
then count ftom 90 50, che::Center as ya 
þ*: Dd; . ang 


2 EY - \ 


4 A % 


oEE nd ceckedthe dice above 90,” from: 
_ Center toward 90, ' and rake from rh: to! 
the Center, and add this diſtance. on thy 


= W. i < rat $2 


© Bines to the Sung declination toward 90,and þ i 

_ take from thent&e the neareſt diſtance to the 4 

Thired, and that ſhall be the verict] Sine of n 

the Suvs Azimuth from noon... ' 5 
= Bur when: the: complements are -under wg 
=" 90; thenthe ND trom the-noted place, to þ 
= - the Thred, ſhall be the verſed Line of the i; 
Azimurh required, 2 

-'Buc in Winter, when he ſun of the} 

complements are above 90, andare coumed'F 

backwards, from the Center, towards gog}- 


Take the — diſtance from thence to the Sine 
| ” of the Suns declination, the leſſer from the 
2 greater, and ſet this diſtance, or. reſidue, ©} 
bo from the Center downwards ;'. then the F}- 
 * _. .- nearcſtdijſtanceſyom thence: to the Thred, 
ſhall be the verſed Sine of the Azimuth. 
b- + But when the Laticude is -leſs chan che 
E- ; Suns Declination, and: the ſame way ;. then 
4 take the — diſtance (on the Sines) trom the 
ſum of the Suns Alkicude, and Coclatitude, Þ 
found by Addition, when under 90, 2nd 
counted fromthe Center tothe declination, F 
and rake that from the Center, as before us 


A A -*Burif the ſuwof the Sear Alcicude, and N- 
. the ——_—_,-— che Laid, be _ X 
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63 then, haviig counted . 
teCenter to 90, count: the exceſs from 90 
F ward the Center, and rake the'— diſtance 
| om thence, to the Sine of the Sus declina. 
tion, and lay ic fromthe Center, as before z 
then the:N:Dfrom thence ts the Thred, 
ſhall give: the verſed Sine. of the Swns Azi- 
'miuth on the finall Sines beyond rhe Center, 
-"The very ſame'manner of Operarion that Se&or] 
| ferves for the Ginmeral- Quadrant, ſerves al. 
| fo for the-SgFox, and this way being. more 
troubleſome chan the reſt, I ſhall fay no 
"more to it, but proceed to others; 
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Uſe KXXXIL, t 4 

The Suns Altitude, the Latunde, and of 
Declingtzon grouen, to find the 4 
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' | Add rhe Co-latittde, Co-akicnde, and ar;;$ciet | 
 $#ns diſtance from the Etevaced Pole toge- S-& Tat 
| ther, for a ſum; and find the halt Jam, and 4 
" the difference between the half ſum and the 
” Co-alticude,” | 
I - Then ſayz/ 's 
F - As Sine 90, to Co-fine Latitude; 1 
So is the Sine of Suxs diſtance- from the 
Pole, to a 4th.Sine, 07 
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Eo the 4th.Sing, :to.the Sinenf-che Kal 0n 
| frm 5 2, 911 $1 5 mgie: © T1 07- y ib 
- $0 is the: Sine) of the difference, to wg 
.-: yerſed Sine of. the Hourg:ifiyou have, 
--/. them on'the Rule ;1- if, not;1to, a 7th: 

- Sine, whole; half-diſtance 0n-;rhe Sines; gr 

oP 12505 - nenant: gives a Sine; whoſe com. | j 

: - plement:-dppbled,, and «yrned into) | 
225 time, | 18: os a from. Forth IG) 
| {quired 1. 4. Aatla of 
Example, a Is deg. 42m min. 7. Altitnde; q 
and 23 deg. 3.1 min. Declination, La- 
ws Fitude. $I-3K, North. n p22 


53-18, che Co.altirude ; Om. the Cos Nth 
7 -latitude; - and 66-29, "added rogether, Þ ſu 
EQ er ; Makes 15 8-x5:for a ſum; then'the halt- IN 
*'. -2 fam is 79-07, 2nd the; difference berween Þ te 
79-07 and! 5. 3-28, 1s2 5-49 for adifference. 
wy Ie > Ti en, ot 
The Extent Em line 00, to the Sine oh 
38-28, will reach: the ſame way from the: . 
fine of 66-2551 co the fine ot 34 473" _ | 


a4ch Sunews; | : 
7 : A path | | 
b The Extent Ion. Sine. 24-47, to Sine 
ney ſhall xeach 2s ie e.way | from the * ÞÞ,, 
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3 Sir of : 25-49, by rice, tO the Sine 
#.48-34, 727th Sink goers agamſbwhith, 


on the verſed Sines, is 6 0, v1 4 hours from 
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1 a REIT al Jo 26:2 2112.02 
"I | $62 eniy Qrdle,: | 
2 © The half-diſtatice;: between Sineqd-24; 
L: and: the Sine of 90,.-i the Sign of 6 de- 
: © grees,, whole: completnienty wiz. 30 doubled 


is 60 degrees,or 4 hours in time, from fioon. 


+ 4. k4) Ule OOH, |» 1 nga 
'To #- pe Suns Azimuth, having the 
ame things given, viz, Co-latitude, 


© Coraltitude, and Sus diſtance from the 
| : .P _ - 3. ee . 
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Py 


444 as befoxe,,the three leatow ee tritcian 
ther, and thereby find hi e ſum, and half-S- & T. Y 


Bow, and the dilkrene? Hato the half- 5 
ſum, and the Suns cuſtance. from MT + : Y A 
&d Pole. >.< oi os; 5-2. Mii ut Of 7 


Ther 


; far, 
"4 the ſine of 992. ® At] Coeltne: of: the 
Latitude, SY 


bs Hs Corner of the Alice, ta 24th 
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"As thes; Fine of the = to che Sine: of By | (| 


LET 


. hal 
So is the - Sins of the Gace, to-the' | 
verſed Sine of the Sus Azimuth, from 
+ Gurh, ( or to'a 7th fine, whole half- 


= _ diſtance, toward 90, gives afirie, whoſe 
K's gels Goubled, is che ATT ; 
dr Latitude 51-32, Ao 4ry b 
- Mocha orcs I3. Sy | | 
_ The,g Numbers, viz. > 3826; 4; and Y*s 
£ >7-0, added together, makes x63-35; | 
IJ whoſe _ is 81-474, and thedifference } , 
= berweenthe Fri the Suns diftancy h 
= fromthe Pole, is £47 T1 
Afins 90, to rae: 38-28; 
+ Hois ſine 48-7, ro vie 27- 36. : 
-tAs fide 27-36, to: - i $1-473 t 
Zo ſine 4-474 3 to ( V.S, of x30, che A- = 
; zimuch from the North : ) the firie-of | x 


XO-IF, 2 7th fine, whoſe -half-di- 
| Nancetoward go, is 25, whole com- | 
+ -plemenc 65 doubled, is x30, the Au- Þ , 

| muth from the North, whoſe comple. I 
3 ment to 180, v4, FO, is the Azimuth 
om Soutts Having 
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it þ Hevier the ſame complements, to find the 


Hour, and Azimuth, by the Grneral- 
Quadrant and Seftor ; 2 frſft for the 


' Azimuth * 


Pit, of the complements of the Lati. 3 


| tude, and Sns preſent Altitude, by fub» &* 
ſtraction find the difference; 


Secondly, Count this difference on the 


. Line of: Natural Sines from 90, toward the 
Center; as the ſmaller figures are counted; 


Therdly, Take the diftance on the Sines, 
"from thence to the — fine of the Suns de 


| clination. But note, That whentheLati- 


tude and Declination differ, v;z.one Norch, 


nd the other South,” as i 15. with us: 1n 


Winter 3 you muf# count the Suns Declis 
nation beyond the Cenrer,: and calhuc the 
Suns diſtance from the Elevated Pole, Ind 
take from thence. 

. Fourtbly, "Make this — diftance,a r= in 
the Co-fine of the Latirude, Iaying the 


| Thred to ND, or keeping the Sector at 
# fbat opening, 


Fifcly, Take out y. T0 == ine of or An 
Siztly, Make it a = fine in the Swuns - 


- Co-alcicude, ſetting the Seftor, or laying ' 
| the Thred to che (neareſt diſtance) N BD. 


Seventhly, Take out the = inc of 90. 
: And, 
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A\ HH 6 rum fac © | EF 
\Eigbths. Moſatoiefedm ah GW of 90, 
whyerds- ( and if .need. be.. beyond?) che 
Center, and it ſhall reach to theverſed fine 

of the Suns Azimuth from North or South, 

F ih 1+ +5 wihel yolt count from-boz3 or from Eat or 
Ka -» 3 » Weſt, if you-count from the Ceriter, on #' 
Line of Sines,. or-middle of the Line of 

* verſed Sines;;' 1 [/\-1rf; - 
'aNotes That if the general Sine are'too| 
big/yon have aſs adjoyning, whereon to 
iz and end the Work :; as ſomerime the , 
oureScale, and ſometimes the 'Eme of 
ae ant 


Example, "= 


£41 ©" Tazhe Latitude of. 5. I-32, the! Swi Des 
clivatian.18-Joz. the Sus Altitude 48-22, 
von ſhall find-che Sans Azimuch: to. be L 79. 
from the\North, or 5o from Souths:. 


511 Secondly, for the-Honr, hy te ſaws dat 
9713 2h Fl E-thingt given. 
3 $0285: M1993 C7 
. Firſt of the complement of” is Tab 
wade, and the S»ns-diſtance froth the Eleva- 
eedPole, find the tffarence by pray 
offi: - Re 
/As Lount 4 iron "the Line of Sints frotn 99 
| <IQ Moni 21 T0 4 & +. toward 
ITN 
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*tc Doard the Cente ery { or * beginning of the 
[5 3. Take the — Wit RE ; 
et e— ance. Om thenee, to 4 

\'to ts fine of the S#ns. fo Altit 6 EE 
4: Make this — 6, 4.==,1 the 
Fe Fe of the Latitude, etting the Sector, | 
Þ or laying t the Thred to the N D, and therg 
| Keep ita." 
38 Then als outthe — Zbl of 903 3 
An d,*'. 1 \y 

| Py Make that a= in the Co-ſi ni the - 
Suns Declination; fayingtheThred to'*ND. 
Met Then take out the = : fine of - _”- gn 


x VE Ard, .. 
= iz 'g. Megfure i it from 90, SE OwAd the Cen. 
_Þf fer, arid it Chall ſhew chic verſed fiie of the 
'' Hour from Mid-night,,or the contrary from 
noon ; or from 6, if you count from-.ch 
Center of the Sines, or.the middle on ne 


: Lines, 


Ado 


Example. 
Latitude 53-32, Declination North 


20-14, Altitude 50-55, you ſhall find. che 
Hour.to be x50 from North, : viz. 10, inthe 


bre-noon, or 30 degregs {hor of South. 


' Uſe xKary, 


Ia 


1 er, 
PO RAS & 42 44 4h 
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us XXIV. | 
 Minlng the Eatfticde, Sun ; Abirdde;; at | 
"fact fromthe Elvated Pals, to . 
the Hear, by the Line of vtfel $1 
. rhe $ FA b 


| Fir, By Additien, find the ſuns of, and. 
by SubſtraRtion, thie drfference between che | - 
complement of the Layrude, and the Sun | | 
diſtance from che Elevatcd Pole, ' 
| Secondly, Count this . ſur and differente 
from the Center, or the verſed Sines on the | 
SeRor, ( or the beginning of the Azimuth« | 
Line, if, you uſe that, or any other, which is 
not drawn from a Center ) and with Come || 
paſſes rake the — diſtance berween them. F- 
' Thirdly, Make this — diſtance, a= 
verſed Cine of 180, FP 
Fourthly, Take the — diſtance between | 
the verſed Gas of the ſums, and the comple» 
ment of the Swn# , Alcitude, and carry N 
parallelly riff ic tay in like verfed Sizes, |; 
which ſhall be the- verſed Sine of 'the Hour 
from the North Meridian, or mid-night. 
Or, 


If you take the — diſtance from the 

diference to the Co-alritude, and carry that ÞÞ; 

= till ir ſtay in like fines, it ſhall be <8 p 

hour from noon; counting the Center 12 N 
a 


- 
% 


3, 


Tas 4 


fy. 


} nitale 5; 15 the tbe; 


4 3 3 ha: the nd, for 22 a0 nights 
| F. "4 | Uſe -Xx&v. | dQ ps: n © 

* Badin the Latitude the Sans Altitade; | 
F: : ind Þ; ance from. the Elrvated Pole,"ro p 


find bis true Azimuth from Somth of 
North, by Nataral verſed Sinks 


 Firſ, Of the C-alticade, and Co-laris/ 
| find the ſum and difference; by Ada 
dition and SubſtraQtion, 
Secondly, Count the ſum 'and difference 
Þ from the Center, and take the —-diftance 
| berween them with Compaſſes on the verſed 
{| Sines, 
- Thirdly, Make it'a = verſed, fine of 
180, and fo keep the SeQtor, - - 
- Fowrthly, Take the' diftarice, be 
| fwvecn the ſar, and! che Swnr diſtance from 
the Pole, (counting the Center the Elevas * 
'ted Pole, -and © 90 the 'EquinoRial ). and 
@rry it'=1ill it ſtay in like parts, which 
Hall bethe Azimuth from: South, 
Or, 
If you take the — diſtance from the 
difference, co the Saxs diſtance from the 
Po , and carry it as before, ir ſhall ſtay at 
th verſed fine of the Azimuth, from the 
Northpare of of the Horon, 
Theſe 


= 2 Sz = NO —— 


= » Ty ©F a_ 


rn oo Oh v2 On 
- . : 


E. 4 
* $ 4: 


"be owner bo every wi 4 but! to Aelighe th 
wn and"fo kata forth the uſcfulneſ * | 

Pi ORTTenh, 400. .and.to ſupply dete x; 

ome. TB br tos ppen: by Excurſi - 
ons, _ as a fourfol Teimony, coxſhew® I 
che harmony in {everal 1 wayes of Operationy. 
- the firſt particular way, and this laſt by Þ 
verſed Sines, being mo raic ayer _—_—_ ' 
keuſiye of avy,others; | 2 


"4 


STONY Ule: "NXXV1. 
D wok the laſt without the Line of 
Dov £12 12 8Rfed Senedy 12 | 


: 2 Nate, : That if- for -want 'of room,'! che! C 
verſed Sines be ſet but on one Leg, chenin F* 
»:td belaid; at the neareſt diſtance inſtead N 
of--like. avi alter the manner.of rn. "y 

Quadrant: 5% | | 


Lines, Rd the + 3a will al opp chi | 
dciett very well thus  -/; . F 

'Eixh, Turn theRadins, or "whois frog 'd 
of that Line: of Sines, 'two times, from tht Wi 
Cenzer downwards, ( which in Sea-Inftrus 
MENTS, will moſt conreniently ſtay. at 394 « 


5 % 4. I. 


ba bs $7 wade? 
' SONS; "ib: 


; Frnte: e525 much 0 one abr ee For «Pvine 
'Þ refeccing x80 of verſed Sines, ro ſet: the 
v5 Compaſſes in, when you Jay, the Thred to 
| fo, and to take any verſed fine above 90 
"| deg thi _ being nn the Operati> 


" "2 .. Example. 

+ - Lar. chu3 © Dift, from Pole $6, 

>». © Alt. 25, ro find theHour is. 

| -The ſum yp COIs 33-28, and *, is 
 xn18-203 


And che differents is 4t-32: 


F ' Now in regard the ſums is above 90; 
OY: Won the-Centet 90, 10 on the ſmaller 
ie | vines 100, and 20 on the ſaine Sines, IO, 
4 Fand- 28 deg; -28 min; 118 deg. 28 min, 
& I wrn this diſtance the other way from the 
- ECencer: downwards, and note thar place, fot 
e {the Point, repreſenting the ſums or the yer- 
3 kd ſines, 
'_ 4 Then, 
is #.. The. +— Extent between this ſue, and 
| Fihe difference 43-32) 25 the ſmaller fizures 
w þ reckon 1 it, being taken between your Com- 
Fpaſies, ſer-one Point 'in 180, the Point fir(t 
; ent Sheree wher een) and there 
we (or « obl erve where it cuts), then ta- 


king 


| I Cab ir ont gUres ol | 
Fi d'fr neon than the-Ex 
and. carrying this Exrens ;perallelly algs c 
che x Line of fines, til liche:txhe Joi | 
Al ie 5 juſt ronch the Thred-at;Þ 
Then, I ſay, the meaſure from that Point 
: the Center, meaſured on .the {mall ſings 
verſed fines, {ball be. the yerſed ſine. of th 
Hour required, viz. 62 from Cel Py 
7 hours 52 minuts from mid-night..,; | 
ThisRule, or, Uſe, :is longer far 10 IN: j 
ing, than the Operation need be in works} 
ing; for if you ſhall approve of. this 


the adding of twq braſs Center-pins:w wal Y 
De you. _o Wo arg th moſt era 4 

readily, and the:Thred.1sfoorer ik 
- the Legs can be opened 0 r ſhut, and 4c. th. | 
{krumeor keeps ts Triangulerforts as: 5 ir | 
in; during the time of Ton 7 


. Uſe XXXVII, 
' Having the Latitude, Swns iDedſidais 
and ; on #6 find bis Alas,” 


This Problem being not. of ado uſe 
the « contrar ys viz, JOE he Anat, 


«+ £ wn | A %, 
IC \ 7 LN ; 
f in « A 


# 


þ rip " tht Pagionts Qualrar 


Yay be Thred to the Day, or Dedlination, 
n the from the Hour to the Thred, 
alurcd in che particular Scale of Alti- 
bs ff ſhall ſhew the Suns Alticude re- 
Ke { e 


Secondly, byt the verſed Sints.. 


. Firſt, of che Co-latitude, and - Suns 
t; ance from the Pole, find che ſum aud 


rence. | 
#2. Take the. — diſtance berween them, 


Ul make it a =verſed fine of 180, by ſet- * 
p the Sector, 'or laying the Thred to 


” Then take the = verſed fine of the 
as r, and lay it Tatcerally from che ſun, 
Þ bd it ſhall give thic complement of the Al- 

de required. 
Fri work.1s the ſame;both by theSector, 
General Quadrant, as is ſhewed in Uſe 
is "7 and is norhing elſe but a back- 
Fara workinzz © bur che Altitude at any 
| | tar inuth, is not fo to be done, 


Ee 2 


' FP the ſam * the Natrol Sims; '4F 
Firſt, having the Artie. and the Son 
Declinatiori, find the S#rs Alcicude, g « | 
Depreſſion at 6 3 and note the Point, eithe ; 
below, or above, or in the Centeras is larg 
ly ſhewed i in Uſe the 26th, where the A 
ticude is given, to find: the hour in any L 
titude. L | 
Then, $ 
Lay the Thred to the Hour, counted 1 in 
the degrees either from 12, or 6 ; | 
Thes, | FN 
Take the N D from the Co-fine of the l 
Suns Declination, and make it a = in th 
fine of go, . laying the Thred to the ND; 
then the N D from the fine cplemaggl 
the Lacirtude to the Thred, ſhall reach fron 
the nored Point, 'for the Ss Alticadea 
Depreſſion at 6, to the Sens Altitude 
quired, 


Example, 
Latitude 51-32,  Declination 23-7 rs 
$ or 4, viz, 2 hours from 6 Southwark 
the Altitude will be found to be 36-424. th 


ky b Ty 
4 
& V+ > | 
» oo 
. 1 
; 


© For th Abicila as 6, at an) time of 
F Wu en” che ahi, for 


LAs the ſine of 903 to fine of the Lati- 27 Artifi- 


i AN tude , | cal Sines 


af FT isthe ſine of the S#»s Declination, to 
al. q the fi ine of the Suns Alcigude at 6. 


" @ Tang. 


| x #1 or the Suns Moraes: at any hour or 
[8 " quarter, in Aries or Libra (the Equi- 
k: # nottial ), . 


33 


# As fine 90, to Co-ſine Latitude ; 
- So is the fine of the Swuns diſtance from 
| © indegrees, to fine of the Swns Alti- 
" aÞ . tude. Fa 


* For the Suns Altitude at al other 
hours, or tunes of the year. 


Us fine 90, to Co-tangent Latitude; 
” So is fine of the Sun; diſtance from 6, to 
" the Tangent of a 4th Ark, In "the 
Tangents, | 


pr 4th Ark being taken from the 

diſtance from the Eleyated Pole, chen 

q | te reſidue is the 5th 'Ark 5 but far hours 

q | Þ before and after 6, add the 4th Ark, and 
the Sus diſtance from the Pole together, .ro 


Mnake a 5th Ark. LS 
EE 2 Then 


_ + EI SS 2p; 3 
Es y : G05; DYE ? 
SIEM CIP CE. 5 SY Se S.. 
PHE "IOWA wg OO  Lpged, 7 24% % 
Ky "6 oh 7 OPS Ee $9 PO I NR 
1 *<£ 2 my [4 
4 1 £ HS 4 (e' 


__ . 54 a (E484 yh 
==. : As the Co-fine of the 4th Ark, to 
= fine of the Latitude ; 

EF - _- SoistheCo-fineof therefidye (or =} 
being che 5th Ark, to the fine of mY 
Suns Alticude acthat hour. i i 


Liſe XXXVIIL, 


8H The Latitude, Suns Azimuth and Dre ' 
 clination given, to find the Aw or 
berght thereof. 


Firſt, to find the Suns Altitude%at all tos 
muths in the Equinothial, 


- « 8 
TM ONES Op We "OR" I WORRY 
oÞ eu ww Yea am 5; 


y Arif As fine 90, to Co-tangent Latitude: - 
g & 1. + So15sthe Co-fine Azimuth from South, to 
| the Tangent of the Swns Altitude in fs 
. Aries, ; L 
| 


Or | 
As ſine 90, to the Co-ſine of the At. 
muth from South ; 
So 15 Co-tangent Lat. to the Tangent of 
the Swxs Alticude, at that Azimuth in BY: 
the EquinoQtial, which you muſt gh 
ther inco a Table for eyery- figle w : 
 pree- 


| oh | 
P Ms hs Fuel vhs to the fine of the Fans 

"Declinations* ll 

pe "93 is the Co-fitie of the Pas Altitude i in 

| Equinoctaal, to the fine of a 4h Ark, 
1, 
” Whin the Latitude" Ind Declingtidn are 
; Þ ine as borh North, ot South ; theri add 
Dy, the 4th Ark and the Alcirude (in the Equa- 
| tor) .cogether,, and the ſum 15 the Alticude 
Frefuired. 

' But in Winter-tirie; when the Latitude 
and . Declination is uulike, take the grh 
Ark out of the reciprocal Altitude in the E- 
{ quator, and the reſidue 1s the Says Alti- 
fade required, | 
 Alfo, in all Azimuths Fs Eaſt and Weſt 

Northwards, in Summer-time alſo, you 
muſt uſe SybſtraRion alſo, and not Aditi. - 
' 0n's as the Rule before-going fugpeſts. 


4 
Y 


wy 
_ : 
% bf - 


By the POR Onadrant, work 
thus ; 

Take the Sun or Stars Þedination from 2 
the atticular Scale, *and ferring one Point 2 
e Sys Azimuth, of the Azimuth Line, - 
3H with the orher lay the Thred 'to the 
\N D, the'right way, and on the degrees the 
| Thicd cursthe Alcitude required. 
E7 4 By 


PO 


A — Cao-rangent. Lati | 
AE ogra Look-picce, 
ens 90s; laying the Thred..co Fn 

$o is 'the = Co. fine of the Sans Azi. | 
muth from South, : to the —— Tangenc 
. of the Suns Alcitude inche Gs - 
at that reciprocal: Azimuth. 


which being rewembred, or gathered i ant0 $ 
Table together, thes [CF 


As the — Covrfine of the Suns Alcitude 
in the Equator, to the = fine of the 
Laticude , -laying the Thred to. the 
ND; 

So Is the = = fine of _- Suns Declination, 
ro the — fine of the 4th Ark, _ 

Which 4th Ark is to be added, or ſub- 
tracted, as immediately. before is direQted, 
and the 6 or reſidue, ſhall be the true Al- 
titude required. 

Example, 

At 69 degrees of , Azimuth from South, 
the EquinoGQtial Alticade wall be found to 
be 21-40, . for Londox latitude of 51-32 3 
and the 4th Ark in & or vis 28-16, , - 

Then, 
' 


| fil ' 2 X- ja Swns oy ro 38h Goin avang bo "= 
Tore the reciprocal gth Arkin & added, * We 

| þ nakes 49-56, t ys a Suns Altitude at 60 de- _— 
| grees from the South in &; E> 
\- The ſame way of working feryes for the By he. ? 
Seftor, as is uſed for the General Quadrant, Setter. * 


ic 

;.4 only obſerving to-ſet the Setor, inftead of 
*aying the Thred tothe neareſt diſtance,, as .:..-.. 
| the Ingenious will ſoon perceive. + Cl 


" Uſe XXXIX..- 43 
Haviy the Latutnde, Declivation, Azt- 4.4 ba ry b 
/ pi: and Altitude, to find.t the Howr. | £0 


Asthe — Co-fine of the Sans Altitude, General > 

-j _ to == Co-fiie of the Suns Declina- Q##4+ », - 

© | tion ; c_ oY 
8 [So 135 the a: = Gas of the Suns Azimurh, 

. ', £0 w— fine 

6 EF | Or 'effe thu; © y 2 

Firſt find the Alticyde, ar that Azimuth Patiala 4 

find chen at'that Alcitude, andD Wk Poe E 

- the Hour, | © | 4 


| As — Co-fine of Dackancinh to = line 

C | of the Azimuth ; > +0 
7 Bois the — Co-fine Alcicude, to = fine 1. 

__ of the Hour, _— 


As 


” 


RY "of moral, and 6 ak ; night; and from 
Ef « INN" VAI Sree 


2 "$0 bs a Alte) he "of the 
Hour: M7125 153 7 | 


£ 


536 9D Airy 185 

4. Life *XE. 

14 the Latitude, Dian ation Hewr, 
Veltaide, | | ro find t the, Ent.” 


46 © Agpacdlt Coilme i of- Declination,” to = 
Co-fint'6f the Swns Alticudey't 
| So15=fineof the Hour, , to — line of 
the Azimuth: "HILL 


E paticalo Firſt, find! the Alrititde' at that Hour, 
Fab and'theh the Azirurh ar” Lg Alltude; & 


before, 3 


? 21 f'a 


a» 


Auth "As Co nec Altiruds)- @ fine of the 


Hour ; 
So is Goafine Declinarion,-ro fac of the 


Azimuth-frort/Sourh; or North, as the 
"= is counted'y that i to ſa, from 
h, if the Hour ,ig bawanl G-- at, 


\ 


if the contrary ; that 5c to 


ins berween 6 at night, and 6 next 
morning;#'or Next t© midnight. 


2 7 w . : bo 5 355 -N? QUE Fa 3 
Þ 4 "Having hs Wars,» and mY Fits De = 
; | . Elination, t fo- # rh the. Suns ap” 
: "a6. 
-ciſlohi fi RN 90, tothe Co-ine of che gnifia 
nn | ' Laritude-: | -XHHTE, S. & T | 3 
-.'Sois che' Tangent of the Swys Declinati- Dh 4 


* | © on, coCo-tangent of the Swns Azinmath b 
| © fromthe North, atthe hour of 6. n —Y 


Faſt ETA ales 6 codaien. 

the Suns Azimuch at that Alcirude. | " ri.Qe 3 . 

| | + Makethe -— Tavgent of the Declina- g,,,ouas © 

| tion, a =fine'of ' 96, laying the Thred to cn Quad 

ND, thenthe — Co-fine Lacitude ſhalt be 

the-— Co-rangent of the Sans Azimuth 
from the North at 6. 


gon! | Uſe XLIE” ©” .* 
' Te find the Amplitude, (Azimuth, Ri- 
ſing, Setting, and Somtbing of the Fw 


Stars, "5 the Latitude, Alti pM I 
and Declinarron; or time of the year " 
To ol 44 / 


Firſt fon the Amplitude, Take the Stars Particular T 
Declination, out of the particular Scale of Quadra > 
Alaudes, and meaſure it from 90 in the 2 
Apmuny: 


«oe REES 
$i 2-4 I 


Fe ERIC? = 2 Wk 2 Bhs $53 
hx 'E, F JW Xoy - ug ” g 
2 "Ts ee AE I? . La, 4 5, LOND oo <> 
x 'S, = v9. NS Roe nent 0 7, "> the 
A i » LY TR 0. ; F 
it 


> "Azimut! . -2 nd "une "the PE 
$4. and the ork Poinr ſhall ſhew the 


2» Fe TN £3 
” 


Sear 


a "The Declination wan Bulls Eye, being 
15-483 if you take x5-48 from the parti- 
EG: eular. Scale; and-.lay-it from 90 in the Azi- 
- .+- -<muth-line,, it wn reach to: 26 degrees, | 
..___ countine from. '90 towards either end, the 
meas for the Sus in Uſe x6; . But in other 
Latitudes,: work. as you. do for the Su by. 
"_ Rules in the 16th Uſe aboveſaid, 


For P Stars Azrmmth. 


E . .. -., +. Thework here is the ſame as for the Su», 
. thus; Takethe Stars Declination from the 
b - particular Scale 'of Alcitudes, or: Sines, be- 
tween - your Compaſles, and ay the Thred 
tothe Stars Altitude, . counted from 60[0 
toward the Looſe-picce 3 3 then carry the 
Compaſles, or the right-fide of the Thred, 
for Northerneſtars; and on the.lefc-ſide for 
Somrherne Vary 3, along the Azimuth-line, cill 
che other foot, being rurued about, will buc 
_ juſt touch the Thred ; - then the fixed Point 
on the Azimuth-line ſhall ſhew, the Stars 
* Azimuth, from the South, required. 


i Example. 


"If .you bein wogher Latitt 
neral wayes, - as for the Sux in alt 
haying & ſame Declination that the 
hath North or South. 


To find the Stars Rifng, or Setting. 


Count the Stars Declination on. the de. 
grees, ou count the Swzs, North, or 
South, wal there lay the Thredz/ and in the 
Line of Hours is the Stars Riting, or Set- 
ting, when the Stars. Right Aſcention aud 
Declination are equal. - - 


Bat at other tines, you muit reckon 
| thus ; 

Firſt, find the Sw»s Right Aſcention, by 
Uſe x4, * and ſet down the complement 
thereof to x2 Hours, and the Stars Right-. 
Aſcention, and- the hour of :Rifing the 
Thred cuts, and add them into. one. ſum, 
and the ſum, if under x2, is the time of his 
Riſing in common hours ; or if you add the 
hs of Setting that the Thred eth, is 
ſhall give his ſetting. 
| Examples 


Fay albehs ge- 


> 


W  15yorleyche Tire 5-48; thibe-Þ 
_ me the Bulls Eye," 'in*the Hour-  ÞF- 

>  lineircuts 4 hours 36 min."For Riſing ;' or | | 
7-24; for: his Setting; "then if you' work, | * 
for Apri/ the'2 3d, the Stns Rigtic Aſcenti: * |} © 
on; then is 2-44; and the-complemenc there. y 
of to x2, is 9-16; and'the- Stars Right. . 
Aſcention is 4. hours and 16 minutes ; s and. 
che Hour cit; is 4-36 for Riſing; "and the 
b: three Nunibers, viz. -I6, the complemenc 
=, of 'theiSans Riahr / ention, * and "4-16, 
> the StarsRighr Alcencion;! and 4-36, the 
 - Hour oft Riſing the Thred cuts, being 
3 added; makes/18-8 5 from which, taking 
-— I2, reſt6-$;" the Girths that the Bulls Eze © 
= Riſeth on April 23; and if you add 7-24; 
the tirne of Serring that the thred cuts, there 
comesf9tth 8-56," viz." "one hour and 32 
min. after the Su", Ore 


To find the time of « ; Stars 55 cnneg bo +} 
B-- K-61 South. is 
=y SubſiedR the Right:Aſcention of the Sy, 
E: from che- Right Aſcention of the Star; fink 
creaſed by 24, when "you cannot do with? 
out, andthe remainder; if" lefs than 'x2, i 
the rime' berween. Tr noon, aid 't ar 


wen 


yo 
$6. ” þ 4 l F 
7 EE wt i POLY \ EN t EF: 2-ijh "On POSI eIev 
: ay : &- OK Bo JST any 
»F * S, | * 4 .* 2 
wry . "ey 
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 wi2 ON 8 Mas: 


Ds ES. ; IFE Nr er TWO Rr 0 i SAT Reo 
6 es Y Lp IIA Rs ba Ea T; Raza "Ie. 3 BT: 
F4 AE &e Fl "+; MR AE WS oe Fo" 3 
bed T Te Y 8 - : $e7Y nt 4g J 
3 Mt IF. > 0 WT - Et AER LETS” 
A Mp wars Ry <7 £ wo » $a = £08 #4, , 
; -bi : FO 
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ch ie beers ondinight, and -"— 
Yo Ja SO TUOC AE hot aft OM 
21f: 20h ; 1:Exewplec? Emma - 
: "The Lyons- Heart, ark Right Afanal 
[on is 9-50, Will. come' to: the South ' on 
' March x0,4t 9-48, the Sai Righe Aſcen= 
pw, being than only! 2 minaits; "+ +1414 © 
[ip th Ling F 24 bow (dere Yak... + 
7 thus 5 | #43 3403 * i 
bs. Extend. the Compaile - food} tha-Kbes 3 
[Right Aſcention,. to e Stars Right Aſcens 
yon ; therdifipnde laid the fame way: from 
122 at the middle; -oratche beginning; ſhall 
yeach to we time on the Stars coming to 
vt $ | DVTLIUCYD 
| :.T 0 fodjhe oat * Stars, pentjunance 3 
J- + above the Horizon: . 
+ ES: what he Sas ſemi-diurnal 
Ark is, baving the ſame declinatioby and: 
[that doubled; 1sthewholetime of continu= 
ance;z Or; if: you ſhall add and: ſubſtradt iti 
| tay or from the time of the-Sters coming\to. 
Soutb, ney find time of Seung: 
Pings 2 1113 OT 07 2371021 | 
F 112 3 WW - 
[45 \By- fefiog the Thred-to heal A 
nation, icihewath che Aſctacional different a 


_ 4 


£ 
_ 


ſtrated in ppl va ng ern, þBool 6] 
ſemi-diurnal Le Tire above the Ho. 
The Bulls Bye eAſcentional.diffrence is 
one hour and 24 minuts 3 which agded to | 
; 6 hours, becauſe. of. Northern declination, ] 
makes 7-24, for the ſemi-diurnal-Ark, or 
14* 48, for: the whole time of being above 
the Hozizon, 

» Note, That to: work this for other Lati... 
| wet; the Swrs Aſcentional-difference i isto 
be found for:thar Laticude you are-in, - and 


99 Es” 3 * "0 . . "ng x Ds we operant 
"SE. E F LIT > of ” $3 24 os $-. Pn £5; 


the Operation is general forall places. {| - 


\» 


On _ flat Horizontal-Plain , ict up a 
Kreighr Wyre in the Center 'of a Circep 
or hold uj 7 Thied: or Plummer, ill che”! 
ſhadow of the Thred cur” the Center, and 
_ any where in the/Circamference, whiclt | 
two Points you muſt notez then immediates 
ly take the Swns Alcitude,and find the Suns : 
Azimuth, and''count ſo man _ degrecs ity 
the Circle the-right way, as the Swns Azic 
mutch'comes to, from the Poincs of the ſhas | 
dow marked in the/Circumference , and. 
draw that Line for 'z true» Meridian-line- 
TIA 13-bcſt. done: before: x0: inthe: 

| mornngy. 


To find a Meridian Line by the Sum 2 | q 
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* Liſe XDIL Se 
To find the "Hour of the Night by the 
Fixed Stars, 


» ” Firkt, tind che Stars Alricude, by boking 

| along the. Fixed. or .Moveablc-leg, '$0 nr 
| middle of the Star; letting the Thred, with 
aweighty Plummet, play evenly by che. des 
| P es, berween your Thumb - and Fore. 
z ting r, to the cnd-you may command the 
Thred, and know whether ir c playeth. well 
| or no by fecling, 


>» Ag +, RY Ws * 


T ben, | 
"Take the Alticade found, from the par- 
gicular Scaleof Sines, and laying the Thred, 
over the Stars declination, wink. for readi= 
Wacls fake ig marked with 132,334,556,7,8, 
F: £9,10,15 z324- according to the Figures ſer 
to the 12. Names. of the 12 Stars on the 
Rule z and then carrying the Compalles as 
$ you do in finding the bour by the Sus, you 
| {ſhall find how much the Star wants, or is 
aſt che Meridian, which is called the Stars- 
; 1 Jour-; And note, That if che Star be paſt 


{the South, x grey Sud —_ , a. 


op" Smit 


| hes yur pou. og LS Pegs. 8 
. . Alſe COLT ao Might \ſcen 
ſet one Point of the Compaſies in t © Sou | 
Right Aſcention, (counted in the Line of F 
twice 12,'0t 24. hours, on the outward-legiF; 
of the fixed-piece, next to the particular: 
Scale of Sites) and open the other to the F} 
Stats Right Aſcention, noting which way Bf 
youturn the Compaſſes; for the ſame Ex- if þ 
tent, applied the ſame way, from the Star. It 
-hour A found, ſball ſhew the true hour of (ÞY 
the ni ght required, Vii 
Example. ”, © 8: 
Suppoſe on che xoth of Fanuary, I ſhould & 
obſerve the Altitude of the Bulls Eye to be Ful 
20 degrees ; if you take 20 degrees,the Ab Sy 
titude, from che pafticular Scale, and lay 
the Thred on 15-48, the Stars declination Y- 
Northward, - and meaſure from the' Hour 
ſcale the neareſt diſtance to the Thred, you I. 
ſhall find the Compaſs-point te fgy at 6-49 Y, 
onthe Eaſt<ſide of the Meridian, z (fuppoſe) 
Alſo, The Suns Right Aſcention,the la 8 
day, 1S8 hours and x2 minnts. 
They, o 
The Extent from 8 hours x2 minus 6. | c 
the Line of twice 12 hours) the Suns Right” 


cen to 4-248pe Stars __ Alicer 


4.3, be 3s Le .4 os, < 
HM 4 ths bee 
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37 o find the oa + the Night b the + 4 


F. 
j Firſt, by an Almeneck, or Epbewerides, 
| fr c the Moons Age, and true Place for the 
preſent time ; clicn, by laying the'Thred on 
\Fthe Moons place, you may have her 
| Aſcention, and alſo che Suns Right Aſcens. 
tion $ and. by the Moons Altitude, taken 
fs om the particular Seals, and che Thred 
1 . ne Moons FOu_L 1 what 
i Gon wants, or 15 paſt coming to'South, 
Which is called che Movns hour. 


| Then, by the Line of 24 Hears, ſay 3 
|. As the, Suns Right Aſcention, is to the 
I: Moons Right Aſcention ; 
». Sois the Voce hour laſt fond, eo. the 
” _ rrnehour. 

Example. 
| Suppoſe that on' the $ch. of PEOE a5 
{Sour 40 nun, after 3; there is a New Moon; 
'F then nate, That the Suns true placey is the 
. Moons crue place z afid conſequently, their 
FE Right Afcentions ; and.che Moons Hour 
4 My Alitude is the Hage with the Suns, _ ** 
3 Þ » Ff 2 T hereforez 
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- *T hetefove; (SIO C18; 52 2p] 
As $ GE 04 min. the Suns Right Af. 
cention, is 9. 043 the Moons Ri Right 
« whiAkention. gt Þ +? 
Sois the Moons hour-at any Altitale. to 
_the Suns true hour. EF. 
Hs Sabo. >-$.axg 
Sappoſe chat on AER cunrietey old 
Moen being gone 96 degrees from the 50S, 
to find her place; © 
as Then do thms 3 
:'-+Set cone Point in "the Moons place ' the! 
Change-day, and'open the other to the be 
ginning or the eqd'o the Line of 24 houth, 
= -- £0295 | ' Then, 
"Me -_ The ſan Extent applied: the contrat 
» way from 6 hours, or. 7 da —_ and a i E 
he Moons Agez ſhall give 28 deg. 58 min, 
Y ; to which Fou mult add 7 degrees and 
30 minuts (the* Suns place) between, al 
'the ſr ſhall be the' Moons: true placers 
quired, 21z. 6-28 wht .__: ob 
key 
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Moons Ricke Aſcehtton, Sb tknd Its 
" Near © hours z for the Suns ———— 
T90T; 
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Aſcention, che ſame day, being about 8 de- 


* 4 grees and a half ing,,:is 2. hours aud.,28 
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» nuts 3 Af, you rake. the diſtance between 
1,0n the 24 hours, it is near. 6 hours ; 


wb! 44s the difference of time between the 


Moon andthe Suns hour.” z; 
£7 gn, 2A 

+ For che Full Moone "Mm<he 22 day, near 
4 Hors after noon, the: Moon \oe' being 
bt dayes3; if youadd 12 hours, or 6 
ins, to the Moons place at the Change,-you 
hall find '95-29-0 ; .to, which if you.add 
[34-45, the dayes berween the New: ang 
Full, you ſhall find Q x3 deg. 45 min. for 
the Moons place z the Syns Right 'Aſcention 
he'22 day is 9 hours, . and;.the Moons the 
ame day; at x afternoon, is'9, hoursallo (or 
xather 3-2 difference) ſo that: the Suns hour 
and che Moons is equals Kol one 1s Newb, 
d the other South. -. 
4M pain, 


4 For the Laſt Quarter. 22.5 dayes,. or 18 


. hours added,” and 23 degr ees alſo rogerher, 
makes 11.22 deg, II min, for the. Moons 

lace, by help of which, to fiad the Moons 
—_ by her Altirude above the'Horizon 


found poppe 
L EFe-3 | Or, 


-Withour ME”... the Sun 'or MoongI 
Right Aſcettion, Having her ric Age, ad ; 
Hour, # 

Say thas; "= 

As x20n the Lige of 24 hours, is to he 4 

. Moons Ageia the Line of her Ages. . 
So) is the Moons hour, to. the true hour, 
Foxy, 

The Extent from +2 in the middle, oth 
Moons Age under or over the middle, 
reach the ſame way, on the ſamd- Line, y 2 
the Mbons hour, to'the true hb "F* 

The like work ſerves to find the hour < 
the night by any Planets, as Satarn, My qi 
or Fapiter, which are feen 'to ſhine k 
brave and bright in Winter evenings; 4 
baying learned their Place by their ciſtaite [ 
from the fixed Stars, or by the Ephemerida, |" 
 Fhen their Alcicude and Place will find tht F'* 
'Honr from the Meridian, and the compy F 

ring their Right Aſcgntions with the Sui, | * 
gives the true hour, a3 before, in the Fixe w” 


$taH5e | FF. 


Seng 
CE LSE. 


ont I To find the Moons Place and Declination, 
and 3c bout the Epbemmerides, ſome- 


Fa. what near» 
3:44 


&* Firſt, obſerve when the Moon is in the 
the FHicridian, and then find her Alticude, and 
' Fake rhe ſame from the particular Scale be. 4 
» {rwecn your Compaſies ; then ſer one Point 2 
 Yithe hour x2, and lay the Thred co ND, - LL 
i Hand on the degrees it ſhall ſhew the Moons A 
Jl Wdcclination; and in the Line of the Suns 3 


-: F500 


» 


tant oder w Fa es x 


44 


305 INS 


1 Pl: ce, the Moons preſenc Place, counting 
FF her Progreſs orderly *from the laft Change- 
« day, or New Moog, when ſhe' was with 
h the Sun. 


| Otherwiſe thus ; 


» 8 Obſerve what Hour the Moon ſhewerhon 
, & any Sun-dial, at the fame inſtance by che 
FE Fixed Stars, or other wayes, find rhe true 
mJ Then » 

'- The Extent from the Moons Hour, to the 
'F therrue Hour, ſhall reach the ſame way from 
BD :22,toche Moons Age, right againſt which. 
© is her coming to South, at whych time you 
'E 'may find her true Alticude, and ſo come by 
"her Declination. - | 
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Te again, forb Fs doe Cod Places = aca 


ding to Mr, TT, T—_ Mr.Blun 1] N j 
- Addthe EpaG, t Month, and Day of a 


EE Month i in one ſur, counting the Monte 3 
= from March, by<calling March the firlk$2 
Mont] ri the ſecond, \8&c, then thalſe 
ſam, if under 30, is the Moons. Ages; wut 5 
if the, ſw” be above 30, then ſubſtraQt 30, 

- and the remainder is the Moons Age, wha | 7 
- the Month hath 3x dayes; butifthe Month 
hath but 30, or leſs than 30 dayes, then ſub> Þ- 
ſtrat but 29, and the remainder 1s of 


Moons Age. 


Or thus; SY | 1 
Add to the Epa&t fos the preſent year, 


and in Fanuary 0, in February 2, in May 
x, in April. 2, in May 3, in Fure 4, M 
:0 Faly 5, in Auguſt 6, in September 8, in. 
—— Ottober 8, in Novembir IO, in Dicembn® 
"Is 10; andtheſum, if ander 30, or the-exceb 
above 30, added tothe day of the Mont, 
abating 30, if need be, gives the Moons Age 
that day ; but ſubſtraed from 30, leaves. 


I . the day of her Chan nk in that Month, or 
4 from bo bags ing of cheffouth. 
_=_ : | Egan 


* 


Examples July,x0. 1668; .. 4 


Ju thac year is 26, andthe Nums - 
f Ewhich'added to any day of the Month as to 


he $20, gives 11, for the Moons Age, Fuly 10. 


{# > 66 & . 4 
3 | Then for the Moons Place. 


FF Multiply the Moons Age by 43 and the 
n Product divided by 10, the Quotient giveth 
h thc figns; and the remainder multiplied by 
> F 32 gives the degrees, which you muſt add 
e © to the Suns place that day, to find our the 
"F Moons place for that day of her Age. © 
'F *. .  Exanple, 


£: 


z 
i 
* 


Io 


'S: On Fuly 10.1668, theMoons Age 1s IT, 


© which multiplied by 4, makes 44.3 and 44 . + 
| divided by 10, gives: 4 ſigns inche Quoti- | E 
Y SE and 4, the remainder, multiplied by 
| 3,makes 12 degrees more 3 which.added to 
Cancer, 29 degrees, the Suns place- on the 


' oth day of FJaly, makes 1x degrees in E 
; | Sagittarims, the Moons place the fame day, - 
= prope vernm. 3 
| -Y 
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Dy rather by the Rule this, on the Line of 
' 24 bowrs by particular Seate, having | + 

the Moons place, to findber Aye by w, +F 
Line of 24. hours, 


, The Extent from the Suns true place, to 
the Moons true place, ſhall reach che ſame + 
way, from o day, to the day of her Age, 


Or contrarily, having the Hons fue 
*  HAlge, to findber true Place; oF- 


The Extent from' o day old, tothe Moons 
true Age, ſhall reach the ſame wiy from the 
Suns true Place to the Moors. » E 


Or, baving the Maus true Place at the * 
New Moon, to find ber Place any : 
day of ber Age after. 


The Extent from-Y, to the Moons true 
Place at the Change, ſhall reach the ſame 
way, from the day of her true Age, to her 
true Place, adding as many degrees to the 
Number found, as = Moon is dayes old, 

T en, 
Having her Place, and Age, it is eafie to 
And che'Moons Hour, and then her true 
Hour; but I fear I ſpend herein too much 


ime on an uncertain ſub je, 
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FF wy Star, with the Sans Right Aſeen- 
F 1109, and the Hoxr of the Night given, 
| that Star, and therthy ro know the Star, 


| 5 if you krew it not before, \ 3 


-. Set one Point of the Compaſſes in the $cats 
BY Right Aſcention, found in the Line of ewice 


-$32 houtsz and open theother ro the Sans - 


- Right Aſcention, found in the ſame Line; 
then this Extent ſhall reach, in the ſame 


b Line, from the true hour of che Night, 'o 


ot 


' "the Stars hour from the Meridian ; ' then 
- laying the Thred to the Stars Declinarion, 
- the N D from the Stars hour, in the Line-of 
hours, to the Thred, meaſured on the par- 
ticular Scale 'of Alcicudes, - gives the Stars 
Altitude; then by his Declinatiqg and AL 


find any Star, ar any time convenient and ' 


vihble, 
Ws Uſe XLVH, 


Thi Right Aſcemion and ' Declenntion of 


to find the Altitude and Azimuth of 


ZE EWEF 
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 \w xm. Fe 
x 0s Altftnde and Azimwthief any. FO L 
\ betwg prone: bs ſnd 6 Declines nation, | 


OY. che Thred to the Alticude on the de- 
grees, counted. from 60]0 toward the end, 
"then ſertingone Point on the Stars Azimuth, 
Sunted in the Azimuth Line, ”and'take the? 
-N'D from thence to the Thred$ which di- 
-Nance tneaſured from the beginning of the | Þ - 
ticular; Scale of Any: ſhall give the - '" 
eclination.' +. | | 8 
s "If the Compaſles ſtand on che right-Gide.. 
of the Thred, then-the Declination is North, | 
;i&on the ſet, it is South ; according as you } , 
work for theKuns Azimuth in 3 by ns 1 
\Latirnde: fag þ | | - 


roo Jiemds and Dechnatita of any Ster, E & 

the Right Aſcention of "the Sun, .\ 

ws the true Hour of the Night grven, 
fo 6nd: the Right Aſcention of rhas 

Star, | 


; Son opt the 43d Utle,, find the Stars ; 
r, viz, How many hours and minuts.it | 


_ of coming to, or is paſt the Meridi- 
- then the Extent of the Compaſles: (on 
the : 


+ % 
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Wh. We of 24 LEY on the - ee) & Gol "Of 
 - the Stars hour to the triſe hour, ſhall reach __ 
Þ the fameway from the: SunsRight Aſcthti= 
| on; tothe Stars Right Aſcention,/ -en' the' 
__ of twict:x2/or 24, hours, | 


Uk XLIX. 


\ To find when atty Fixtl-Sta comath to 
South, by the-Line of twice 32, 0r 24 
borr 4& , 


': Fin Uſe 42, -Goftion 4 you any the way 
[+ SubſtraQtion, with its Cautions : Bur by; 
"the Line of twice 12, or. 24 hours, __ 
7 thus; 

Count the Suns Right Aſcention on his: 
Þ Lice, and take the diſtance from. thence to, 
- the next 12: backward, viz. that at -V;, at 
Þ the beginning of the Line, when the Suns. 
| Aſcention 1s under x2 hoursz or, to 
the next 12 in the middle of "the Rule at — 
| when the Suns Right Aſcention.is above 12 
hours, (which is nothing buca rejeRing 12 


for more conyeniency). - : 
TMK.» by 
The ſame Extent laid the ſame way from 'F 
the Stars Right Aſcention, ſhall teach to 3 
| the Stats coming to South. , b, 


, Or, 


from 12, to the Sears coming to South, | F 


Example; fir the Lyons-Heart, 
Rang; forake 1 bh bo 


' The Suris Right Aſcention the 20th of | 


Vs 


Augu#t, is 10 hours 36 minuts; the Right | 
Aſcention of the Lions-Heart, is 9 hours 
and 5o min, | ; 4M 
The Extent from xo hours 35 min, to LS 
the beginning, ſhall reach the ſame way |: 
from 9 hours 50 min, ( by borrowing ir.” ; 
hours) becauſe the Suns Right Aſcention'is © 
tore than the Stars) to xx hours x3 min, 
of che next day, "viz, at a quarter paſt 113. 
or, at xx hours and 13 min, the fame days | 
where ou may obſerve, that the remainder . | 
bring above'12,” if yon add 24 hours,” the. }Þ' 
time of Southingis between mid.night,and | 
mid-day next following, = | 


» 


"Kt 


* 
| 


f 3 
= - o ©» a4 
+ A & " Þ 4 
43.4, 2, -i* "I 
.f 


| Z Joe! #2. | L. | 

F + 74 fot what tw0 dayer in the year avi of 
equal length, and the Suns Riſing and 
'# Setting. ol 


# Lay the Thred on any -one day in the 

F upper Line of Months and Dayes,. and ac 

& the ſame time the Thred curs in 'the lower- 
\ & Line of Months the day that is anſwerable 
Fo ic length, riſing, ſetting, and declina» 
FF tion, and other requifites. | 
S 5 Example, 8: 21 
FF The xftof April, and the 2x of Auguit, 
|} are dayes of equal length 5 and the Suns 
- Þ Riſing and Setring is the ſame on both thoſe 


- { dayes; only in the upper-Line, the dayes 
" {ae increafing in lengch, and in the lower= 
| Lane they are decreafing. 


= uſe LI. 

* T7 find bow many degrees the Sun 35 Ma 
' © der the Horizon at any Howr, the De- 
* Cclination and Hour being given, 


'F- Count the Suns Declination' on the de- 
'Þ grees, the contrary way, v4, for North Pe< 
FF clination, count from 60]o roward the end 
"Hand count for Southern Dccluation coward 
| I the Head, and thereuuco lay the Thred 5 
EE ..- then 
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| Hall - lignin ay 


” Or1zon at that hour. 


-* January the 10th at 8 at Night, how © 4 
wary degrees i the Sun under * 
the Horizos. 


4 ' Example. 


7 On chat Day and Hour, the Sel Deelh 
nation 18 about 20 degrees South ; then ifÞ 
Jay the Thred to 20 degrees of Declinatis | 
"North, and take the neareſt diſtance ot Y 
-$to the Thred, that diſtance, I ſay," meas 


ſured -in the particular Scale, gives : 34d 
*grees and 9: min, for the.Suns Re 
der the Horizon of. 8 aftergoon, .- - 8 
To do this in other Latitudes, you at! 
to find the Suns Alricude at 8 in Northean | 


-Declination, by Ute z7. 


Wy 2377iH 


+ fd a Altiewle at one Stations 


| 7} abr at 
e Triangu/er. | 
d fixcd.to a;Balan 
ALaft; being Hee 
10: perform thiem ; 


ns 
LS x for Diſtances ;.. look up | 


& ©. 


as you would to. a: Starz and oblerve* 
r egree. and minut.the;Thred cuts, and 
: kr ir down 2... Allo, obſerve;the place where 
you {tand at the  rime,of, Obſervation, and 
ance from your Eye, to, the ground, 

| 8 the objeR that is level with 

s us the playing of the Thred 

will plainly ſhews 
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4 red $6 fall on 4.1/ egrees and 45; minuts.; | 
ar ;if you count from the Head, ic is 48-I5 | 

4 £9 nplement thereof, as in the : Figure 
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| the mealarefrom C wAafund | 

do act feat, | | 
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{1 Aothefr of qb=I5; the-Angle at B, 
{ \ heing the complemacnt of the Angle ar 
-7\-Cziipto 2189 vn.the Line of Numbers; 
& | ot chef of the Angie at C5:41-45, 
7 $0265. theAlvitudeof A B theheighc 


| required, found on the Line of 'Num= 
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3J + To wx you: add the height or; 
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LObſcryacion 3'6r on T as Iouihrr7> ig 
ark onthe Building; or (Wy; other: objec 
ht is kvel with ——_— WP in wne: 'of Ob- 
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Fig.!. _ Butif I were fading ar D, x29 foot ind | 
2 half from A, and would find the pu] | 
A'B; the ' complemetit-of-the Angle'ar D, 
chat is-ro ſay, the Angle at B is 33-39." 


: i, —_ "This being prepared, then fans... 


As the fine of 33-30, the Angler P, 4 7 
the meaſured-fide D A, 129 £ counted. _ 
on the Numbers : 

| *: 0 15! 56-30, theſine ;of the AngleaD, 

* to, 195, theAlticude required A B, 

F-. -and 5 toor more, the uſual height 41 

5 | hy” + eye from che Level to the 2roitnd, 

3..-;\.: makes /200/2; the Fey Heng I. Þ 

--Quired, (12 41 Lift 'T.- | at 
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7 tte Joy thue ; . FY 
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n » cone5the == ſine of : :33 deg. 30min. fa 
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Nancez: 275 1 | 
So is the = fine of wy the Avglew' | 
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*\ $$alz you took 329 + from. 
Ti 


A z 
MP 


{ 
£1 


Pegg 2 2 


__— 
10000 . 


- s , *F: Po” > 5 Y hots A n "0 * 
2 « "vs : - ga, Bey bh Ay Fo Hg NP * £2 x - X ut 
SEE we = x bf io and ES IT, 5 IS + . x Ce SLA 
0 "I-00 D "x -— "I FS oo SE ET Eo : 
TO 7 PE es gs es PoE A > Pr pgs : F 
ES 2 ts 4s HO 2 6 s 
% Ex «- A g0P 54m : S 
E g oe - > 
I FRO © ent 
_- b 
f > F © ” 
A $ - 
p 
N6 P A 
F fl 4 
4 4 * 


| The like manner of werk, # by the Sefor, 
'. a $bw, inthe foregoing Example, - 
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_the-— fine of 48 deg. 15 min.. 
So 15 the = fine of 41-45, to 195 on the 
Line of Lines Jatterally, 
== And yet fyrther, 
Sos the=fineof 90, ro 291, the Line 
- CB. Ee = nw 
Uſe I. | 
\. To find an Altitudr at two ſtations. 
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* But if you-cannot come to meaſure to the 
'& foot of the objeR, then you muſt obſerve 
artwo places, 
| As thus for Example. 
+, Firſt, as before, find the Angle at D, or 
*rather the. compl:ment thereof, viz. 33-30 ; 
then 'go further backward in a right Line 
'with'the, obje&t and firſt tation, any com- 
perent Number of feet, "as ſuppoſe $88, to 
.C; there alſo obſerve tbe Alcitude or Com- 
Þ plemedr, v2z. the Angle ABC, 48-15. 


- Then 
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_ Find the difference berween 4*-35,' and 
"33-39, and itis 14-45. , © 
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 _ viz. the, Angle CBD, 14-45, vwh- 

| 8:, on the Line of Numbers ; . 
So isthe fine of the Angle at C, 4145, fl: 
_ tothe meafute” of the fide DB, 233,Þ.., 
on the Line of Numbers. | 


Ageing for the ſecond Operation 


Co As the ſine of go, the Angle ar A, tothe}. 

E Hy othenuſa D B, 233 ; | 

So'isthe fine of 586-30, the ro; 
to x95, the Alcitude required, . 


| The fam by the Trianguler gets | 


or Settor. - | : 


A$% din L 8., the meaſured diſtance CD 
3 | *eothe = line of 14-45, CBD; 

I Sow =lineof, G40 meaſure 
FF , & 233,theoppe puck re-fride DB, , 


_ As »— 233, taken ak Hom the Line of = 
Eine AP 
_ 80 $6-39, the 
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/Piſt; _obſerys! 'the-complement. of the Fig, k 3 
nels «-D; andoalſathe complements of the 2 
I AngleacC. then-connt cheſe rwa,gomple-- — 
TY "menczenghe Lineof, Natural Tangengs, on 
the'loole ,or moving-leg, 2nd-take the 
. diſtance berween them, and meafyre it on 
. the ſame Tangent-line> from the beginning 
thereof, [and-; riote: what Tangeuc. the Com- 
;paſs-poinr ſtaycthat, and count a = the 
_ firſt term, in degrees and munuts, . 
ol | 0 Then, 
 Ashie Tangent'of chis: firſt tering: to the 
meaſured -diſtance.C D, 88 4 2 on the 
 Eineof Nunibers 3:;;_ - 
'Sows-'the Tangens of. 45» to the Altitude 
rdquired.:: (1 71 
"$1.36 yell Example Ws: 
The diftance py is 8839 LI two 
Arne 3 3-30,.and 48-x5:3. ghe di- 
ſtance between cheq.Qqnakes the Tangene of 
24345 70, be: uſed _—_ ECB, 


As hy Tangamsof 334 chefirſt term 
laſt found, to $800k hs Numbers; 


. $ 15 the Tangent of. 45, to I95, \fert, 
ea the Numb: the height required. 
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felt; 
ET, Calenlation runs thus s 
: Ee: wy Se Tangent" of. the: difference of: the 
7 3 : 2 © Co-tangenes'firft/found, 24-344 is. to 
— "the diſtance berween-D and C882; el 
4 "$6 is the Co-tangent- of the greater Ark 
|. ' 48-15, to the'greater diſtance CA 
- 218, eft20 »1tr Ttta 
"ti 1274 Opi7i-; 
: "Ss FR the CoXanigent of: hos, Ieffer At 
= "33 -30, t6 the leffer lancer cy £ 
d LE 2 1295. 44.51 45429 3-357 4 tres” 
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- found is '24-34z) 'to= rhe diftanee” be- 

— 5 rween the ſtations D and C,88z ; 
_. $0 is the Secant: of the Anele at B the 
S2--- 7 "preacer, viz 48-T55 co counted oy 
_ Be. re hc E- 
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i; Towork.theſo tlie left by the Trxanguley 
"|; |: Quedran. 
Firſt, qock off che Tangents and Secants 
e | to be-uſed parallelly, from the Jooſe-piece, 
0 | oh the greater: general: Scale-z © and note 
- | thoſe Points for your preſentaule,”. | 
| A Astbm;.': 
| | +; The Tangent of . 24-34, taken'from the 
Jooſe-piece from 60, cuunted-/as: oo will 
reach to the.fine of 19-40, onthe general 
|| Scale, | ; 2x -O2. 
'|- Secondly, mon”. 

. TheSezant of. 33-30, being the meaſure 
from the Tangent: of - 33-39,: onthe looſe. 
piece (counting from 60) tothe Center, will 

| reach onthe general Scale fromthe Center, 


| to28-50. 
L Thirdly, * 

The meaſure from the Tangent af 48-25, 
on the looſe-piece,;to the Center, being the 
Secant of 48-15, will reach from the Cen- 
ter to 32-5, onthe general Scale, 


| Thic being prepared, the work: ts thus... 
As — diſtance berween the two_flati- 
ons, to'= Tangent, of the firſt cerm, 
(at TO-490 3 *! A.o8f2 Slogie 
1-:S0.is = Tangent of 45, tthe Altitude 
7:-*! required. 
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$o the = Tangent of chegiener Angls 
complement, at 26-34, -to the greateſt 
diſtance CA 2B. Or, 
Sociale Tengen oP the" 7 s 
mw lement, at -X5-25 xc the ie 23 
A, 129 2;-— Os, © FL + 
So y org ch 6f rhe greater Angle bg 
complementy'4t ' 32-5, to the greater } - 
Hyporthenula C By 29's.*'''Or, 
| So is -thie' = Sceant ob ths teficr Angle 
+ , complement, at 58-50," © tho letler 


Hypothenula DB, 835.2 
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Suppoſe that A B be the height of aTree, 
he! Obje& to be foung| $-g04 fo far _ 
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"che rwo Pins pur for fights, the Thred falls 
| on 45 degrees on the Quadrant, or on x on 
© the Line of Shadows ; then, Tfay, that the 
height AB, .is \ we to the. diſtance C A, 
' mote by the height of your eye from the 
ground, -* $400 did 
_©* But if you'go further back fill ta D, till 
the FE falls on 2 on - Line'of Sha- 
| * dows; that 1s to ſay, at 26 deg. 24 min, the 
| (Alritudewill, be we half the Iifance from 
| 'A;\ butif you remaveto E, the Thred fal- 
| ling on 3 on the Shadows, the Altirude will 
be þurone third parr ofthe diftance E A. - 
| From, hgnee you may abferve,"that obſer- 
ving at C,and at D, where the Thred falls 
on 1,andon 2, the diſtance between C and 
'D, is equal co che Alcicude;. fo likewiſe at 
"D and at E, and ſo by conſequence at x 3 and 
2: and 3+, or any otherequal parts, This 
 -kancxcellenteafie way. |, . 
+. .Thelike willbe if you obſerve atD and 
C, looking up to F, where the Alurude 
A F is twice the diſtance A C,. 
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any a8 
AtoD were. 200 foot, and Tooking up to 
B, the Thred cuts the ſtroke by 2 onthe 
Line of Shadows. Ke 49" Y- | 


Then bythe Lineof Nombersy ſay; 
_ As 2, the parts cut, istox;z __. 

So-i5 200, the diſtance meaſured, to 100 
che height, IN SER 

Or, 


... Suppaſe, I meaſured an 

'Number, and the Thred fall berween 00 an 
;che Looſc+picce, and I on. the Shadows, 
| commonly called contrary; Shadow. | 


The Ryle is alwayes thus ; 


' 2  Asthepartscut by che Thred;areto 1; 

.. .Soisthe meaſured diſtance, to thehieight 

..... . required, being leſs chan-the meaſured 

£551 di ance.. | NY | 

- But whenthe Thred fallsbetween 1 and 90 

© "-at the Head, called right Shadow ; then 
tbe Ralt goes thus 5 = pb 


As x, to the parts cut by the Thred ; 
So is the meaſured diſtance, to the height, 
 beingalwayes more than the megſured 
« * "diſtance from the foor'of* thie vbjett, to 
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i#nd alſo as'the Thred rk ſee whar divifida Da 
on the Line of Shadows is cur bythe Thred, 
and then ſtraightway meaſure the/ſhadows 
length on che ground ; .andaf the Sun be 
under 45 degrees high, the Nliadow. islon- 
Þ. ger than 'the- length of thatobjett which: 
ceauſeth the ſhadow ; | but if:the Snnebe'a-" 
bove: 45 degrees. high, then:the object I$' 
longer than'the ſhadow ; - andthe Operati=' 
on is thus ys the Line of: Numbers, $a 
T5 Set of Compaſſes, - 


+. The Hei "bt -of the. San ling gk ME 
: ly 45> ſaz3, amt) 
"As the partsleus by the Thred-bn the Sha 
dows, 1StO I 5 
oj is the Shathowr meaſured, to- the c height 
- required.” 3! 
5 "The Hei ebt of the Sun Fete 4s 
” Seve 45, fay3 | 4360: 
1 1 As x, to che parrs cut by the Thred on TD 
Line of 'Shadows ; | 
-$ol the-meaſure of the ſhadow, to ils 


2-* height.an the ſame parts, 
"+7450 Uſe V IL, 
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Uſe vit- , | 
To find - nattaſfable Alirnde, by he 
n ered wal, a, 


- Obſervethe Akicudeat b6th-ſlacions, and 
count the:eblet Ahkitudes at both' Rath, 
ons, 6n the: vadrat or Shadows, according 
as it. happenstd:be either abovevr under, 
. degrees 3---dndiitake the teifer - out of the 
gteater, noting the remainder for the fry 
_ term gory the: Diviſor xc ivide-the-d> 
__ wy 5-57 i r\ ee with! 
Cyphers, z and © Goren" u 
Anhwet required. 


the, 
_ But by the Line of Numbers, work, tw | 


The Exrdat'from the difference t to 2, ſhall 
reach the ſame way fforh the meaſured di. 
ante, tothd hag required, MgO! y 


. Example. Figure, 1 p*, ; 
Le ABCDE repreſent thi Object. and | 

three Stations, let the Line, AC repreſent 
che Aliitude; "rhe Pole B ant Ration, 50 
foot from A; D anotherffation, x00 foot 
from A, or Fo from! B; -and Eanothcr fa- 
tion, 73 foot from D, or +7 3/fobt from Ag 
albwhichnicaſitres you -need nor: know .be- 
fore, but only BD, and/D E.; Alſo, a 
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Operttibe — cheſs Firſt 
Thred'or' 46-3 3, ane in* che Qua- 
hr: cs FI Oe MAI. and 
in the Shadows rind rat, It Cuts x00, or 
pz -or, if youlay: eſs 
I the ſhadowFk cuck x54, + -0! 
8! The difevvhde betweerr $/73, und Me 
1 z 3. DO IA DG 2 

T hex, 

.: As 73, the: difference in Tangents be- 
tween the two obſervations, wto the 
diſtancjn feet; 233 .- 

| | Sois Radis; ;KO©, Or fdeofthe Qua- 

& o _ drat, to 599 the by t Xequire 

| "Again, fo 1a "the two weareff Oiler ervati feng 
'.,. Whoſe difference of Targrnuny # $9 


AS FO the difference in. T5 ts; x6 oY 
foot the meaſured + in Ht'I 

*" $0'is '106;, the ide of thi Alas, 7 

/” 9 x00 the height, Sk 
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2: 11233 themeaſured diſtance ', 
$s is x00, the. Radivs.or- fide of th 
{-.;: Quadratz;tÞ x00, the height required. 
+4 _ 3715-1 35; Or, v.20: i; itt 
ing 33-30, and 48-x5.5- and che 'mey 
ſured diſtance $8 foot and a half, the dif. 
ference 1 Tangents will be 45-8. : 
| Then, 
As 45-8, to 100, the ſide'of the Qua- 
© , drat} M38" 7 O3- 30: [122 ; 
So is $87, the meaſured: diſtance to 
-* / T94; the Alticude required; 


This way 'is general for 'any Station, 


though boch of right ſhadow, .or both 
Contrary, '6r thixt of right: and contrafy, 


| 2nd dns by theſe of Natibrs, or 
Mulci lication and Diviſion, _ +, - 


"© Alfo Note, That you may find this dif 
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moſt eonveniene)* "NY meaſure this diſtance. We 
ao: ihe Fig of ings, $6qual Ayr ro*" 2 1 
that Radius ;, aud that, hall be thewliffs- - Z 

| ER Tangents Fequirgel, That like foratic 
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©; 4lfo,. By :rla agificial) Numbers; Sines, _- 
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EPR: pr pov' may ago 


alto 0 {() 913 b1edoo 
as hf EF qpainſt che. © Tangenreh the:Go- 
[hide cunt qo Lig of: Tons 
« $-in the Lineof Numbers, TG Nawdce ; 
F ſ che Tangent; of -zheisompltinenr | 
TID Angle, 1,che ather;Niunber: ; 4 
only wth this Caution, Thanif che Tagen, oy 
\ | be ab9ve.45.9/ then rakezhe diſtancefromgy 2 
I bt O20, Bog angent, ASALAS, caunted backw watd, 7 *Y 
; | ;vach, Compaſies, [-and let the, fame.ithevin- "1 
bs ealing way from 19,190 the Nitmberiouw - * 
-* other Number, xequired; 3..chenktherlefitr I 
taker from the greness leaves the diffterice 
angents that wasxequized. : In:thefame 
pe che Sings,counted from 90, and 
Bud ahe cons contrar y,way from api > ye 
FIT e di feren 13 $ecaquts, tq nie 
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| " Amhiy wy way by.Se $64 
pods Arith Ut 


On ny plaig' Boards ad, or Trenelier, Pi 
Uraw a right Angle; and in the miectings Bb 
'Poinc,and on 'one Littes-end, —_— he 
Pins, or ſmall Nails, as near as you canup» Bk 

it 5 then" on the Pin: that ſtands ip the ſſh 
right Angle,” hang a Thred and Plummety YE 


chen lifewp the Boatd, with the right : Bot 


toward the ObjeR, whoſe height you woll " go 
have, d41Þ che't ſoPins #id.the wo Tit 
bronght to a « FC 
playinſeven' and ul}; 4 b 


. Thibaencafurfacit you R Banding, F: 6 
oor of- Ent hy nl Bey take the numbex 


of feet, or'yatds from-any Scale, andfayit |. 
 fromitheright: Anglevite other Line, and Þ- 
| raiſe a'Perpendiealer from thence to'- the Y': 
pam tyra the Thred, mph I- 
the Altit es, bei med. 
Trrnanhs on ”_” a eb iP 


end "ano rs 7 Oi Fs Pin orb hang a 
redand Pluminer 5! and Geading'a©'T, 
ſs: cofivenient ſtation, look up by thexwo 
at B and A, ill they bourn/in'awight. 
e withche Point H,-ithe abje&t whole 
jghe is 0 be meaſured then the Plurnmer 
poet and. even; nite a-Point 'jult 
in We *2n g draw the*Line AD, __ 
T art 1:'the "AG 
The! taviogmeakired the diſtance fromG 
_, the ObjeR; to-I'the ſtationytake 
ſom any firſt Scale, and lay ic from'A'to , 
j-cien on che Point-G, raiſe aPrependi-" 
eto AG, ill irincerſeRt chePlumbibe 
ba AD "then, I ſay, thodiſtanceCD, men- 
fn dodebe fame Scaleyoucook:AQCtrom, 
al beequal ro omar, mare GH, "which 


wv 4 required, | 


Jae, 


Life IX. : 
” The ſaw: work, at | two Pations.”” p 


” Buca: you cainor come6 meaſute'Fam 
1, che firſt ſtarion to G z then meaſure from 
: Yi Lot "2nd" having vbſerved ar I, and 

the Plumb-line'A D; | take themea- 
© bers I aud K;the gwo ſtations,from 
vy fi Scale oqud} 46 @nd oy it on the 


—"Y v "os - Who '«« " a” i ks 
*% . 4 » We v G. ul o fr © - Ps © ar #1 +" ox oo Ba 
2 _ 2 - e%.4 & 4 0 \ \ : \r » IF > 125 4 
EE X.£ — "hs Ws P- 4 ; Pw > ld <0 ETES. Be E ry WE - 
: >Y FEE" 2.4 pd PEAS. - = = - 2 & Y oe > 8 AMS F WW ER 4. wn "205 a - 
© % * be 4 SF 3 L IS q B : % af in A Y ; or Ne IE: 6 ke : A, if 
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© ns. eg. Fa SI >. w Se, £ : I 4 Pat 3 Mot : Foe I x By OILS TS 
SIS "IX $29 FS * "fs < X ET ve. a p - A = ne. £4 Ee IE as 
bu Ny HS q © £-- 2 3 CSS Pe OD 0 __ þ 57 oy, F: TL ? ; ty ; - a” 
"LM: ' >. Sh Ps Yon GaN © 4 ba | ” F- AE &- DS < 5 - £ I 
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hes + 55% y ; ang p- 2 
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bet: 5 A ” 
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py F 4 
Y FB : 
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a 


-- dbſeryecarefully Sechi EAI mMmy x 
| eberjth other, as ſuppoſeat' E-; the a 
:fromeEyler:fall a-Penpendiciler t6 the Li ne 
- AG, twhich Line, 'A C ; ſhall: be:the heig 
— od; 5 {br thus, che. _ 
F Gance from JE. ta: A'C 1s the; heighe'p 
Ws nan 'D1z;;120vf:the fame parts tha 
K 15-79 3 Note the F:gure,aiullibehid 
- (that ACHE, tlie fall Feprnon the Blu 
»B:like: and profartionak.co -Y GH 
greater Fegard., ME. vie Fir 4405 
-: Que ways there be, as: by a Bowl 
» Water, or, a Glaſs; or. a/Plaſh.of» Wars 
- or;a Shuaze-;/fibue theſe: (ec. doin, at areia 
i cogvEneent and. xeady as any v hate 
© 5; Aban the nexd Fagiee. you may ſee4hie w 
by the Glaſs, an Square, hormunms i 


As thus; 
Let. Cre FE ta Glas, a Bowl, or Plak 


of Water, whereinthe Eye, at A, ſecs thi 


cr Pvre or reflecting of che ObjeAB.. 4 
k « nh 3 ths Ling of Ni = by ; 
<h30i te meaſure from yawn foo 
MOTT ela. i0,;AB, che beight ix 
Sf13 7 7 JO FE inthe groynd at gout 


/" By 


FS 145 


ve i 


devv k bs fol 4 Wife bythe OW BS | 5X - 
JF D ” Zhat Ao diar be WS "FI 
&(C. repreſent 0 upper-cornes, _ a | | K. "1 "po 
hare; hung 00 4..K F :. then the | SY, % 
; be; pare gf the Square durded: t9 by and | 
'* ſe to A, : L 2012 Bit 
bn -Propertio will hold, by the Lit" a 
| 1 ; umbers. >, 
T $ EF A.LI-37, fo. FS 50; as 
| i $035.F C $02. co: BE 2+ 


; "y cot of Thats," 163}; 1:49 | 
© So tnany times a$-you find 'AF id PC; | 
WSenihbiyy times © is FC'in FE, YE. this 


ike. WW 751 | 


| | Note, That you ee conceive A F En el 
bethe Ground, or Baſc-lin © aus in, this Dok: 
Fx the ue; "i che,cop, of 
7 - \ Staff, 7 $.. foot Ton” "called F D for 
on lake: 
Sigh SPE Uk... X, 
| To find a Diſtance not approachable by the | 


; $i: Trianguler 2s drant. 


— i. 


Let A repreſent the place of ſtanding, 
pd” A C be the diſtance required, ', | 
Hh 3 Firſts 4 


ene? 2onn So ONT + Ss 
. : Ie 3 L 
iu 4 + 0 Tn ; 
CA bal yo ONT 
wy F ; ——_ * _— bt uo 
- t © Sia 8 $1 
Tit py ant my Triew aler' 7, ' $ : 


ſer upon a't rec legged Staft and Bal Ifocke 


right over the place A.z and then bring 
Indexwithtwo fights in it, lad of Sor 
tothe Center- of t 'Triangultr Quadrax,| 

| right over the Lines of Sines, 'ant: 
cutting vo at the Head ; ' the Index wal 


fights ſo placed, hold it there, and bringirh)/ 
and the Inſtrument together, ill Lg ri , 


mark at C, through the two heh ts, by 
of the Ball-ſocker, and then t 


%. 


BS, 


we 


* 


ere Wer ;t i 


then remove the Index only to 0-60 on theft 
looſe-piece, whichmakes a right Angle; an id 
ſet up a mark in that Line, at any convent." 


ent 
from A ; then remove. the Inflrument to 


and layi ng; he Jodsr on the Center, and 4 
the looſe-piece, direct the. ker oF . 


O-6O on 
A,the fiſt Sutton b help of a.mark le 


ſtance ; . as. ſuppoſe at B, 102g |. 


there on W ſe 3 Then remove the fights}. 
till you od ar'C, and norte exattly 


oi whiit degree the Tades falleth; 4 here , 


60, counting from o[6o on the looſe-pi 


or on 30, counting from the Head, 'whichl F 


the Angles at B, and at KY 
Wy tka bis, {+ 


* "F #3 Sy 


EVE = 
#- The bythe Artificial Numbers, Sine 
& a ' and Tangents on the edge, ſay; 15: 


As the fine of 39, che Angle atC," to 
x02, .the meaſured diſtance counted 
on the Numbers: 

+ Sis the fine of - tn the Angle ar B, ro 

© 117,0n the Numbers, the diſtance Ic 

I quired, 


diſtance from B to C, 


| Or, by the Lines and Sines enthe Que 

drant-fide, as it lies, thus ; 

Ag the —- meaſure of 102, taken 7 Eh 
any Scale, as the Line of Lines: doub- 
ling, . to the —fine' of. 30, laying the 
Index, or a Thred, to: the neareſt di- 
. ſtance; 

' Sois the = fine of 60,, to 11.7, a 

latcerally on the fame Line of ah, 


And, 
js i fine of 90; td, 206, he <j- 
ſtance from B to C. 


So alſo, If you obſerve at B, and at D 
| yau muſtbe ſure to ſer your Inflry-" 
' menc at one [tation, ar the ſame ſcituation, 


; 50 alſo is 9o, the Angle at A, to my | 


5 "7aM HE4 "i 


r;- 


2 I — 5% 254 S 7 | ® | \ 
a 621 TEES: as2 [e ah A back Hem kn | is 
<F_ "— iNUieSW dad; 'ahd'the: clame'wa 


$ 1 | 
| -TAfthe Sine: *of 1 20, to vI0g- 
. 2So!isthe Sine: of þ 4 to! 206. ©ON 


p [7 $0iis the Sine $; x20, to the Line DC | 
Mk oc - 2:28, .&c, 33 i 5 


I Eos 4 Mer S157 215 27 ith 7 
| To fd 8 Breadth and a Diſhance'#t \axy 
Fw Stations, RN 


8 % 
$.5* + th 
«4. 


+ Fig lV. "ae AB be two marks, as two.carners of 
= a Houſe or Wall, and let the breadth be: 
tween'them be demanded, and cheix UL | 
fro C and D, the two ſtations 3] > Firſt, i" 
up ewe marks "& the two Rations, then fet- 
tgp the Inſtrument at:C;: ſer the fidu- 
cial Line on the Rule ro D, the other:mark; 
__thasdirethe fights"exactly to -B; and t9 
A $20bſerve the* Angles DCB-45; and 
DCA 113-0, as in the Fipnre, 
KC Secondly, Remoye the TiSrumgne ta, D, . 
the other ſtation, ' and. ſet the fiducial:Line 
> Af the Quadrant (21z. the Line of Line 
_ and Sines) direalyto.C';- then fxiyAhere, | 
nnd tenioye the Thflet and fights to A, and 
xo B, "6 get't the ie Anghs. CDA4z-30,'and 
| CDR 


& POE rgs 8 1 TO E 
p * ae) p ON. ca Lg i - 4; 
R # - » $-Iax-? So Od. ” od, 4 "IE el 4% TS ». % 
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« fic ew: 4 + _ 4 
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I. 453-] 
cD B 209-0 >  erve; chat the 3 
A ngley of ety: Triangle, +being equal.co 
180 degrees ; .\.having got the Angles at 
''C 1x3, and the Angle at D 42-39, by 
| c6hſequence,7 as>you take 15, the ſurh of 
the Angles ar; CandD,. our'of x80, 'then 
there remains 24-30, the Angle at A. | 
( | 2':So alſo,” Taking 109 and 45' from x80, I 
reſts 26, the Angleat By thenalfo, taking 4 
| 45, the Angle BCD, our of x13, the - 
Angle D CA; reſts 68 degreesz the: Angle 
BCA, inlike manner, taking 41-30 from 
109, the Angles at D, reſts 66-30, the "3 
Angle ADB; and Jet the diſtanee mea- | 2 
| ſured, | berweeh the two ſtations;! be” To0, = 
| viz; C D.. : Theſe things thuis prepared by 
© the Arcificial Numbers, Sines dans Sore. 
Y enthecdyt; 1, 
. Say J> 
þ As the Sine of 24-30, the Angle at A, 
; | © -:ro:200,0n'the Numbers, the niea- 
) : - ſaredifide 'CD;; 
| | > S0ische Sine of the Angle -at: D 42-30, 
+ x0-x64z ©on the Numbers, the ſide 
CA. .) 
Fo 15 _ Sige _- I'T3, he Angle AC D, 
2 ro'222,'0n the Naand; che diſtance 
+: fro Gro B < 
Al 


_ Aw mus wanw V2 CD w_ : 


=” 


T 5 fo the cher Tri ch | 
| | ther Statign. ,, 


— As the Sis of 26, theAngle CBD, (| 
= _ 100, on the Numbers, the mea 
WE, _ ſured ſtance CD; -- 
AERIE: 45, Ge) on the Line 
F” of Numbers, the diſtance from'D to! 
-, Bois the Sine of x09, he Augle C DB, 
.- to 216,-0n the RP the diſtance 
from D to'A, 


. They, having the Sides DB 161, and. 

.. ADa2a, ard ADB. the Angle 3n- 
cluded 66-30 , to find the «Loplt 
DAB, er ABD, , Ae this Propore 


£1202, 


ides given, 1is to 
erweewthe ewo fides ; : 

E Tangent of half the Tn of rhe 
ewo Angles fought, co the Tangent 
- of half their Mere. | 

222, 2nd x61, — 2s for a a (um; - and 
x6z, taken from 222, reſt 6x for a diffe- 


* 


Again, 


IS)... 


Dei mn I. 
66-30, make from 50 x IT3-30, Y 
for a ſuns of the Angles ſought, who half .* 
56-45, Ist herhird Number-in the propor. 


 £10Nlo 


As 383, the ſum airs vie Gees, ; 

is to GT, the difference on. the Num: | E 

bers ; " 

Sois the Tangent of 56-45, the! half. 2 
ſum of the two Angles ſought, to the 

| Tangent of half the difference 23-40; . 

qi which half-d:ifference, 1 3-40, added 
. to 56-45, makes 70-25, © the greater 

Angle required at B, viz. A BD, 


Then alfa, - 

If you take 1.3-40,from 56-45, the half- 
Fo of the Angles inquired, reft 4.3-05, the 7 
Angle BAB; the like may you. do. with 2 
the other Triangle A B C, being needleſs _ 
in our Propoſition. _ 2 

Thus having { Sad und the Angles, and one 
fide, the Sines of the Angles, as proportional 
co their oppoſite ſides, 

As the Sine of 44-33 the Angle AB "> 

Þ tothe fide AC 146, onthe Num: 
as ; 


* 
ay 
1526) 
| ++ 
+, * s *S uw _ by Ok 
; , 5 P54 --— 
'- , v Ha 
- LI 
. 4 &7 by 
oy 
wet *" 
"46 
. vx : 


"Gol Is hel EY. 0 $f vl eat, Wo , 
217, N iſtance between the marks E 


730 44 1226: * es, 


% 
0» I» % 


q P's Farr x } OrgiA fi 2046; » 403. 
©, 5 /As Sine 59 26% 'the'> Ample: at A to 
i615 
Gooch is Sine of 66-30, the Angle at D, 
'"tO2I7, therdiftance-berwery: we magk 
« _ Tequireds@uys) Þ S5 106 0: 
: Alſo note, 21950] 
-'{;Thatif this. manner:of Catculation be 
| tedious ordifficulr,: then on-a Slate,-or ſheer 
= -of Paperzyou :may'doitby-protraction, by 
the Line: of Lines . and Chords, or half 
3 * Lines; very .near the matter with care; _ 
Ths :: Draw: CD: the Seation-Line, or 
C-- meaſured-diſtance ; and make A D 1x00, 
6 from any fit Scale. Then, on C and D 
3 "draw a Circlez and on that *Citcle lay off 
= Ffrom?C and'Dche Angles, :found:by obſer; 
vation; and'draw thoſe Lines,: and, whiete 
«they croſs'one anorher, as at Aiand'B, draw 
the Lane AB : thoſe Lines and Angles met. 
ſured ' 6n-the faine Scales/andChords; ſhall 
'bethe'Sideg,breadth;and diſtances' required, 
as 5590 ſce 1 in the Figubeo! 314 


| I ID Andther way for- a ling Diſtance, 
6 Vit > IetC be your ſtanding place to ſer your 
: Inſtru- - 


wes > 
$ * 
< # 


s, ay 2.2 N 
< Ms 6 : - 
_ ng Ee? . 
> R384 # % 
5 h "= 
Vs RTE ©. 
4 oF ys 
RR” 


72 +5868 and fe [.* " mark ate off, "2 
| whoſe diſtance fro! you.1C would know : 
- firſt, move 11). 2 web Line CE lg a 
h - A, any n woes. of Yards .or Perches, as 3 
poſe LP ch, and fet 7 mark at A; 2 
— moyeana Perpendiculex-Line i ®, CE, my's EY 4 
from. A toBavy diſtance,and there ſct.up,a 2 
mark-at: Byas, ſyppoſe. 66, Perg Cute ;fromAs;{1 
- Then going hack again to d remove 
in a Perpendlicyler-Line tg C E, till you,ſee 
the mark ſe;-up.at By and; the.equired point 
at the diſtance E in a Right- Line 5. auc = 3 
"that place at D, getting the Fact diſtance | 2 
thereof. from = ſuppoſe. 76 TREES 8 
Then fabftrach 1 the meaſured. diſtance AB 
from the. meaſured diſtance.C, D,: and oe Þ 
"the difference. 10... Then, by. : 
Numbers, by, the Rule of. ree,, fr : 


As the Difference between: A B and BC, xc XY = 
\isro the diffance, between A.& C50: + © 

So, is che meaſured diſtance GD 76, oth = 
\ Gitan6eG Þ Sd Tn 


.Or, 
6 is the —— diſtance A B&6, _ 
—_— AE 3 3% the diſtance requieedl 


Noe, Thas you.mult he careful. and; Ex 
 adtin meaſurige:the. Duenrd C, AB, 8 
| 6D, and; dig, he the more ex 
act accord ing Ule 


"7 . * : X; "Dag 4 Us ny - : . * $2 
£5 'T; Tod 6 Abtrid of & Hoſes of Tae 
A | by 4 ung pare. of it. "i 


nem, "Ify ou divide the infide-edge'of the Looſe- | 

| dee inco inches, or any equal parts, ſuch as 
® > The neareſt diſtance from the Rectifying. 
© ' Point to that infide-edge may be 2000, | "9 
and for this'uſe two ſmall ſliding fights may | 
X - beconvenient: Then the uſe 1s thus for any L 
L- ——_ under 3o degrees ; { 
b -/\Fix the Inſtrument to the Ball-locker and | £ 
3 ' Staff, and turn it toward the ObjeR,caufing || | 
the Plummer to play on 30 Yegrees;; for = 
b 

f 

el 


I  thenthe Looſe-picce is pendienler, Then 
bk - "one pin or fi ghe fer he ReRifying-Poine, | Þ 
ſlipon a fight along the inner-edge- of the. IT 
=» Ck-aiger rill _ ſce the ObjeR at the I 
% aipper parr of the Altntude ; and another Þ*'Þ 
By Rohe- at the lower part of the Alcitude | tl 
_, known; - andobſerve the preciſe diſtance in | A 
_ parts between the two fights, on the Looſe. |'fo 
; piecez Or, the ſeveral parts cut by the Is- 2 
rat: EC ca Obſervation HS: 14 
. Then, - © | ih 
As the ils between the two fights, | is. 
n the difleace berween the remoteſt fighe |} S: 
from the midfle of the Looſe-pieccez 
$01 is the —_—_ of "the known pazt, to hoy 1 
- whole Þ 


« - 


at 'E PoE. » s 
=; Soak (+, « CLE 


WP We 
ESO Ih 14 
Ce I, © , 
: IR Rr > rat ps ft Gia 
5 i £33] in a ES 
« LD YRS E Es 
"I T6 © 24, E op bd «ng 
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[47 
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"47a , 
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- D%4 wt 
We 'L 
© Bag 


* 


? JI. 


\ Let © I preſent the Alricuade If a Poa = 

| aid on the Tower of a Steeple”30-foor high, 2 

 and,ſtanding at B, T would know the height > 

Io A from the level of the eyeu ward, oY 
' -Fixthe Tr. tr Quadrant on the Staff - 
and Ball-focket,with che Head-Crnter at B, * wh 
with the Plumrtiet playing on'36 degrees, ' "= 


and the Looſe-pj piege. 1c gen gh» _ = IF 
Alip two fights on "Ml Js 
Righr-Lite*rd'C, the other To Iz: bong —_—_ 


the parts betweey, and the. parts the furtheſt” 
"Fight cars, from the middle iroak on the 
Looſe-piece, from ne en vo! are mitt» 
7 «4a oe wp = af op 
of H, rig oge rþ cut ; 
*then the diſtarice berween. the on "| be 
"x43> and the remoteſt fe the middte * 
the Looſe-pieee to be goo'z and the known 
[ "Wh being patt of 'the' whole, to be 30 


"They, by the Ling of Numbers, ſay, 
As 143, the diftance. betwixt che fights at 2 
' G& H,to;500 the remoreſt fi ight from the WO 
'fevel or middle, viz.F HH: | 1 
Soi is zo foot, part of the Altitude known, bW 
.CTI, to 30 x he whole Alcirude uo- 
| Enown, A 
Or, 


- : f 
w# 4 © &- 


PE . - Os. F.. 4 423 y A 
ack OS. 
POS. X14 "un ad SCE us 


IF : 


/ 


£ 
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as Fr AS; 
Nite ur-of the wry 


'So.is 35-7; the parts.cur.bt TWEEN. wh KAY. A 
1-2487E Aehoghr Al : &., -N 


c 2 Fs H 4 =] Uſe xiv! 4: 
\ Hao rug the Height, to {Th Diftrce.1 @ 2. 


of 
ts EA be. the Alticuds g given, . and he fl 


en I Randi 


nd 5 we, n 
he. ork CAB, by eng 
4 


Toons FU fr, nds cole din OW þs. ok 


read, rs, numbring bo wow fn '%# 
[Ares Cad 5c Ba camplemenc. ©... - 


As the* Angle at B, hs POE 49 wy 
. ny don.ch FO RIS. the heig 


| h zi bk 
. "That zf you take an Ak 


kindle I oc in > Pew VIE 6 © 
NleatE, Ao 63:29,/'and che Angle wo - 
b 0-40,:the juſt half chereof; then, Tſay "-- 
tharthe diſtance berweer the two ſtations," - 

&cqualto che Hypocbewnſs BC, atthe firſt 
i 100,912, EB 1s homer to E Ch: which 
—pbogys ſay 5© - 

- As theſine of 96;r6: #26,on che Numbers/ 
|} Solis :61-20 on theFines, 'to 1057t "24 
» height required onthe Numbers,” oo Ds, 

>& further pricf Kent, take i = chi ND: 

- following Fs oe IX; ''s ned z; 5s by. : 

by \ Let AB bei: breadly: of « Wallzor* For, 
[nor-co.-be' approached ' unto/3--theri bythe | 
Edegrees on fo o-kde ofithe ares, ny "3 
{ find that breadth onerway;is thus 3 -Pa WEE 
Pins 'into-the 'ewoholes fn the Head and = 
+ Moying-leg, (or ſet the ſights there itilarge _ - 
| {nfirumicats) 3. chenwowncater or 'futther 
| from chelobjedts, wilt: :your-ieye, fixedarthe | 
c | rectifying Poinr, car burizuſt ſee rhentiarks- - 
| A and B by the two Pinsin each Ltg, Which 

a | will only be at the-mark C, at an'At gle of 
LF 60:degrees ; for ſorhe Rule'is madeto'tl 
'F | Angle: then the Inſtrunietie being Fill fixed 
at Clook backward: ir a" right  inEſrom- 

| te middle of the: en eh and wes 


ca mt—— _ g--2 


| Alcenfelarmany Then wmozting gh 
to x57degrees, the half of zo, counting fron 
the. migdle,and go back in 2 right: kintfred 
C, roward D, tilLyoucan-juſt ce! the marks) 
by.chs wok ehts kr at: x5 degrees cachwayg 
for then, I lay, that the. meaſure. berween,! 
themp fiacions, CandD, ſhall be exattly | 
zal.bath:to A Bxhebreadch required;aud * 
alſoto CB, or. CA,-the Hypothenulad;* 
then, having the fides CB, nd CD, and; 
'the Angles B'CE}:;and © B E;\and B'D C; 4 
It is cafie to. Findiall 'the. other Sides and 
_ Angles, by the Rules; beforc rehearſed, by 
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